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Abstract 



Benzamidine derivatives of the following formulae or analogs thereof, i. e., pharmaceutically acceptable salts thereof, are 
provided. These compounds or salts thereof have a blood-coagulation inhibiting effect based on an excellent effect of 
inhibiting the action of activated blood coagulation factor X, and they are useful as anticoagulants. 
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Benzamidine derivatives involving 
compounds represented by formulae (a) and (b) 
and analogs thereof or pharmaceutical ly 
acceptable salts thereof. These compounds show 
anticoagulant effects based on their excellent 
effects of inhibiting activated blood coagulation 
factor X, which makes them useful as an 
anticoagulant 
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C ^-^(CH^-Hal >~ <x /-"-(CH^^O^^^ 

(25) KJ (26) T 

T CN 
CN 
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(L^ie^ (5) %7Ft®&(DWikm 

wmrmmmmG nz^t*?^ tuv^ym (27) s-saaau cnzm 

>^ffl$-ar5Cl<h{cJ:<9 7^ K (2 8) £*#£C£ri<T'££o MI2<h|H]*iJ;:<> 
7yS£7£ ^ySic^fS Cilice K)-^ (1) ^fe^TY*<BUlBS:(7) 

o 

2.7 

(27) CN 

^—Jl/^VUMLtzT I (29) i3-->7y-5-3- 

K7x;-;HC ^E<hLT#iJ;L(i'THF^£flH\ ^li'F 'J7x-MX7 

zftmz^z^tK&io^yv-Y*) mmw o o) ^^.cct^T^So 
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X H0 I T*JV1])\,*-)\,\t£® X 
Prot-N-C-C-OH - Yl ** 7<> - Prot -(rirS-° 



'2 

CN 




-R-8"S; OH + KJ ■ - h h H2 

(29) 



H-N-C-C-O-,, 
■*- H H H 2 1 





CN 

(30) 



BM45S * Y Prot f* Boc Z if <0£!f £ StfTc 

CN 

(31) 



(3 2) i©HI^T^\ 7 $ K (33) ^SC<h*<T-§5o 




d^LT^ft/c, 7; K (3 3) Mi LT0|;Ltf7-fe h- h U ^£ 
#j;UJ:2 -7-fe h7^ K7* 'J«y^;l/H7^ 'J^P^i^l^li 
^•^5^©R^{c e fcoT^$1i-ac<!:{Cj:«97^ <J (3 4) ^ 
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tsct^t^^o ccD^teMfCcfc^ -jRa; (i) {c*j^TZ*<±ias; 

(1 2-3) Ti$n5^>X7;^^ (3 5) *SUS^5 C So 

O 

HN-C-R 6 

O X HC=C-C-0-R 7 -[)j\U?>i\:im 

ifVws- o YS 0 7} ^~ ) " - 

A CN 

(34) . O 

HN-C-R 6 
I 

r, v HC=C-C-0-R 7 

rf^V-C-N-C-C-O-T^S 
l/J HHH 2 ~M 

(3 5) HN NH 2 
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(3 5) i»Jitf^b7K*«S?©^DyWb7K*07K«»E+T4fi[l«lS 
SPIft (3 6) Z^g.t6ZtJ)<T'£2>o 




A 



X 

C-N-C-C-O 
H H H, 




o o 

II M 

H 2 C-C-C-OH 



C-N-C-C-0 



(3 5) 



HN NH 2 




(3 6) 



HN NH, 



mm, %M, W^Jim, v>x;^ N t^ym, y^m, -?y-<ym, ?-? 
*m, SSIL ?y-ym, l )y^m, h'yfrm, * ?yxju*ym, <y-ey 

xfr* yws.£<D^mit<Dm.tiiM^mf s z. tt<x^& 0 

m, mm, m\, mm\, m&m, ttz^T^-m^t 

*wR<Dmi&fcftT*ibh'<yxT i ■yymm^^mommn, wjh&l 

3 0 
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iP^Oi^O. 0 1-1 OOOmg^ jf^KliO. l~50mg 
#gP&-5©l§£T 1 # g~l 0 Omg. if* L< ttO. 0 1-10 

BIT* *ft«icJ:*)*«wiffai:ttiPltS. dtit»«*^©iftL^^ 
tt4b\ #IUfe0]W3tf-S N ( 1 ) 5?i:fc^tZ*<2 -a/M?**'- 2 -**v 
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tmm 1 

N- [2- (3-7^;7x; + -» xf/l/] -4-7$ i?MyXft7i 

1*11 

t -"ff-Jb (2 -yn^xfyv) #4//n'v- h©£j& 

2-7otxW;> IMbKXWtt9. 2 2 g (4 5 mmo 1 ) Z'Jt o 
a/?>l 0 OmlMU y-t-7f7U5*rt;l/iK*-h7. 6 4 g (35 
mmo 1) % hUxf-;ur$ > 1 0 . 0 g (9 9 mmo 1) % 4- (S»f-/l/7 
U) t'J^>10 0mg (0. 8 2 mmo 1) *ljax.-ffl$tWLtZo ^ou 

JjXS 5. 99g (26. 7mmol) W 7 6% 

H-NMR (CDC 13) 6 1.45 (1H, s), 3.46 (2H, dt), 3.51 (2H, t), 4.95 (1H, br) 

urn 2 

3- [2- (t-7h*'>#;M-:^7S /) Wih'JM)^ 
t h 5. 8 5 g (2 9 mmo 1) * 



zS/^jUfrJUATi Kl OOmlMU 3 - 1 Fo+^V 1 /- h U^2. 
3 8g (2 6. 4mmol).»'J7A3. 04g(53mmol).3«5 
h U^A4. 3 1 g (5 3 mmo 1) QWBtifRBtfcLiZo WW. 

^jis&mthmmt i%mz'&^xmmLm®®*mtzo m^xi/ u 

M 3. 33g (13. 3mmol) JR^ 5 1% 

H-NMR (CDC13) 5 1.44 (1H, s), 3.55 (2H, dt), 4.05 (2H, t), 4.95 (1H, 

brs), 7. 12 (1H, d), 7. 14 (1H, s), 7. 26 (1H, d), 7. 38 (1H, t) 

Ig3 

3- (2-7UiF^-» OV-bVJVO&ffc 
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3- [2- ( t -~7 U-i/fifrtf-JlsT I J) ih + i/] ^>-/-HJ;b 

i . 4 1 g .* 4 gtst&tt^o y®m 20ml i;iiLiia-e 2 b$hhx 

4UI 0. 8 9g(4. 4 8mmol) JRJfs 8 3% 

H-NMR (CDC 13) 5 3. 10 (2H, t), 4. 00 (2H, t), 7. 15 (1H, d), 7. 17 (1H, s), 

7.25 (1H, d), 7.37 (1H, t) 

X*§4 

N- [2- , (3-->7y7x;+-» x^;U] - 4 - ->7 </ OXT i 

4- ->7>£j&*»l. 1 3 g (7. 6 8ramol)s N->f;t/WJ> 
1. 6ml (14. lmmo 1) ^^^f;l/*^7; K3 OmlCggU * 
*Wnuflix^o. 6 7ml (7. 0 5mmo 1) 5#R31K 
#Lfc&* 3- (2-7;/xh^» Wih'JM. 27g(6. 41 
mmo 1) *in^.s MS^-^Fam^L/Co BHIif-/U*atfI*«i Lffttmafe 

iR* 1. 29g(4. 43mmol) JR$ 69% 
MS (FAB, m/z) 292 (MHI) 

H-NMR (CDC13) 6 3.91(2H, dt), 4.19 (2H, t), 6.78 (1H, br), 7. 14(1H, d), 
7. 17 (1H, s), 7. 28 (1H, d), 7. 39 (1H, t), 7. 75 (2H, d), 7. 90 (2H, d) 
XH5 

N- [2- (3-^7;7x/ + -» xf-yl/] -4->7;^Xft7; K© 
N~ [2- (3-i/7/7x;+-» - 4-->77^>'X7; K 
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1. 46g(5. 00mraol)4h^i>50ml (cfgft? U 2 , 4 - t'X 
(4 -t h*->7i^) - 1, Z-iS?7-2, 4 -^*X7x?>-2, 4 
-•^X;l/7^ K3. 03g (7. 5mmol) %fiQX., 4 ^PaTOMfcLfco ft 

JR* 1. 16g (3. 7 7mmol) JR$ 7 5% 
H-NMR (CDC13) (5 3. 85 (2H, dt) , 4. 30 (2H, t), 7. 15 (1H, d), 7. 17 (1H, 
s), 7.24 (1H, d), 7.39 (1H, t), 7.65 (2H, d), 7.81 (2H, d), 8.02(1H, br) 
XII 6 

N- [2- (3-7;^;7i^-» xf-;U] - 4 -7 ^ *J J K>X^t7 ^ 

K H h U 7 DftlWft©^ 
N- [2-'(3->7;7x; + -» x^;U] -4->7M>Xft7i K 

1. 16g(3. 7 7mmo 1) ^4^^b7K^O> ? ^+1f>^l 8mHc 
i£#Lrt:fc©K:&ft**£3 0.%£#tS (w/v) x?y-;U2ml£j!)D;LA:o 

(w/ v ) x^ J -Jim®. 2 0ml fcjgfi? LTMT 2 4 $fg|$& Lfco 

mttzmini&mwfru-vbyvyj-Kttu bU7;M-nM£o. 1% 

(v/v) 7Ki7-trh-hU7U©M^^-e@tUL> g»77^ 

iR» 9 0 9 mg(l. 5 9mmol) W 42% 
MS (ESI, m/z) 342 (MHO 

H-NMR (DMS0-d6) <5 4.12 (2H, dt) , 4.41 (2H, t), 7.35 (1H, d), 7.40 
(1H, d), 7.41 (1H, s). 7.55 (1H, t), 7.82 (2H, d), 7.88 (2H, d), 9.20 
(2H, br), 9. 30 (4H, br) , 9. 39 (2H, br) , 9. 47 (1H, t) 
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2 



N- [2- (3-7;^;7i;^-» xf;l/] - 4 -rtJW^j ;1/^>X7 $ 
1*11 

2 -^Dt xf-;U7i > IWbk*IMSl 0 g (4 9mmo IK h>Jxf-;U 
ml (4 9mmo 1) £*ftT*D;U M"eS»Lfco 5>*nn* * v*«ltH8 

JRM 1 0 : 6 g ( 4 1 mm o 1 ) JR* 8 4 % 

H-NMR (CDC 13) 6 3.45 (2H, t), 3.60 (2H, dt), 5.10 (2H, s), 5.20 (1H, 

brs), 7.30-7.38 (5H, m) 

1*12 

3 - ( 2 -7 i J x h*f) h D ;^bK*®5^©^ 

V-h>J;i/3. 7gxKS*;Pi">A4. 3 g, V V2» 5. l g. B<y 

^7 -f -t»S8L3- [2- (^v^;i/^+v/^;i/^:-;i/7$y) x 
^yy^ h ij yu^ufco ctitc 2 o %^b7KS^^ti-^^^^Tin^^T 2 

t» 4 g 

H-NMR (DMS0-d6) 5 3.25 (2H, m), 4.25 (2H, t), 7.35 (1H, d). 7.45 (1H, 

d), 7. 50 (1H, s). 7. 55 (1H, t) , 8. 00 (3H, br) 

3 5 
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IS 3 

4- [N- [2- (3->7;7x;+-» x^;u] * $m#K 

3- (2-7; ^^y-hU^jMb7K*SWftl. 50g (6. 2 
mmol) % h »J xf-;l/T ;>3m 1 ?)\>*frU7 X K 1 5ml +*&T8ttt 
U ^C\f U7^;l/^;>f;l'XXf;^D7^ K 1. 2 3 g (6. 2mmol) 
£*$>o < 0 tin*. 3 ftTilfflfrLtzo MlcRLttfcs 1 ^^T^ 

JR* 1. 4g(4. 3 mmol) W 70% 

H-NMR (CDC 13) 53. 90 (2H, dt), 3. 93 (3H, s), 4. 20 (2H, t), 6. 60 (1H, br), 7. 16 
(1H, d), 7. 17 (1H, s), 7. 27 (1H, d), 7. 39 (1H, t), 7. 84 (2H, d), 8. 12 (2H, d) 
III 4 

N— [2- (3->>7;7i;^-» -4-*;Mt^;K>X7; K 

4- [N— [2- (3—>7V7x/*K> * )W<*4 M 

J f;|/xxf;l/ 100mg(0. 31mmol)^28%7 >^6-7tK 1 0 0 
m 1 Lfc 0 K£ft£*EEfl£U lS»^*fK'i 

t±i. w««*mi*fi*tfii»*»a. *^a»v^*$/*AT?*aiu 

JRS 9 8mg(0. 3 2mmol) JR$ 10 0% 
H-NMR(DMS0-d6) 53.62 (2H,dt),4.20 (2H, 0 ,7.32 (lH,d),7.40 (lH,d), 
7. 44-7.52 (3H,m) ,7.88-7.96 (4H,m) ,8.06 (lH,br),8.80 (1H, t) 
1*15 

N— [2- (3 -T5 VJ 7x;+-» -4-*;l/A't^;KyX7; 



WO 98/31661 PCT/JP98/00176 

N- [2- (3-^7;7x; + i/) xf;l/] - 4 -rt;W<*>f ^>XT $ 
K 9 5 m g >TH WJ lli6i Rftfi: LT£SHb£«*#*:o 
J|X» 4 0. 3mg (0. 0 9mmol) JRsjs 3 0% 
MS (ESI, m/z) 327 (MHO 

H-NMR (DMS0-d6) S3.70 (2H,dt),4. 20 (2H, t ) ,7.32-7.40 (3H,m) ,7.48 

(lH.br), 7. 54 (1H, t) ,7.89-7.97 (4H,m) ,8.60 (lH.br), 8. 84 (lH,brt) ,9.06 
(2H, brs) , 9. 28 (2H. brs) 

mmm 3 

N- [2- (3-7i^;7x>+-» xf-;l/] -4- (N. N — ^v/UjfrA' 
Ml 

4- [n— [2- (3-->7;7x;^-» x^] **/^^] 

4- [N— [2- (3 -S/7V7xV*-» x^l>] *yW<*>f/U] 
J f;l/xxf;l/ 3 1 0 m g ( 1 mm o 1 )^x^ y -;H 5 m K THF1 5ml 
U 1 m&frSMk* b V V Ajjc»R 3 m l *lBz~ -®MMT-mW Ltz„ 

JRS 299mg(0. 9 6mmol) JRsp 96% 

H-NMR (DMS0-d6) 53. 65 (2H, dt) , 4. 20 (2H, t), 7. 32 (1H, d) , 7. 40 (1H, d), 

7. 44 -7. 52 (2H, m) , 7. 94 (2H, d) , 8. 02 (2H. d) , 8. 85 (1H, brt) 

1*12 

N- [2- (3 ->Ty 7 x y*-» i^U] - 4- (N> N-V/f-JltiJl^ 
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4- [N- [2- (3-->7;7xy^-» xf;l/] J]JW<*<< fr] 

1 4 Omg (0. 4 5mmo 1) ^^^fM;l/A7; K4««#U ftftT h U 
xW;>5 0mg(0. 5 mmo 1 X 9 a afflH^f-fri 8 m g ( 0. 4 5 
mmo 1) Zfo^SftTmftLmmMtLiz®., 5 0X^f;V7;>*»ft 
lml GffiMS) *lK\7Ltz 0 MLIcSLT2«flBI»Lfclfts ia3©B»T?*R 

jRji 102mg (0. 30mmol) JR^ 6 7 % 
H-NMR (CDC 13) 52.90 (3H.br), 3. 10 (3H,br),3.90 (2H,dt),4.20 (2H, 0,6.80 
(lH.br), 7. 16 (lH,d) , 7. 17(1H, s), 7. 26 (lH,d),7.39 (1H, 0, 7.45 (2H,d),7.80 
(2H, d) 

"XH3 

N- [2- (3-7^/7x; + -» xf-;V] -4- (N, N- 5>y f-;l>rt;U 

N- [2- (3->7/7x^"» xf/l'] - 4- (N, N-S>*f-A>rt/U 
/<€-T;l/) <yX7; KlOOmg (0. 3 2 mmo 1) & 4 &2BiMbJ<**£" 
tf > 5 m 1 *T*Ji# U x 9 J -J\y 0 . 5ml ^taX-T^T? 2 B'Bffi 

^»ME*«ES* L/co ntz&M*x-9J -;H 0 m 1 U 7 

7h^77>fH:ftU r-'J"7;M-oM£0. 1%£W*S (v/v) . ?K<b 
T-tr h-x h >J ;KZ>«^««T«tfi U B W«J©7 5 * > a C <b 

JR* 95mg(0. 2mmol) JR*£ 63% 
MS (ESI, m/z) 355 (MHO 

3 8 
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H-NMR (DMS0-d6) 62. 85 (3H, br), 3. 00 (3H, br), 3. 65 (2H, dt), 4. 22 (2H, t), 

7.31-7.41(3H,m) ,7.48 (2H, d) ,7.54 (1H, t) ,7.91 (2H, d) , 8. 80C1H, 0, 9. 05 

(2H,br).9.30 (2H,br) 

N- [2- (3-7;^;7x^-» xf-/l/] - 4- (N-> ^/W-N-xf- 
XS1 

N- [2- (3 -i/TJ "7 * J if/H -4 - (N-yf/l/-N-if^ 

4- [N— [2- (3->>7;7x^-» X^/l/] i}jW<*4M £M#& 
2 5 8 mg (0. 8 3mmo 1) . N-i^-N-^Wi V5 3mg 
(0. 9mmol)> 1 - 1 Kd + ^ h U T V-M^7K. 8 7 %) 1 2 9 
mg (0. 8 3mmolK 1- (3-^^f;l/7$;yD^) -3-xf;;l/ 
*;l/#5M S K£«£l 5 9mg(0. 8 3mmo l)^^^oo^^>l 0ml 
t /Co 1 fi3©S»-«Wl L^^od^ y-ett IBs 1 
«£*!Mb*-hy*A*. te*DA^TJK&ifc»8U JSTkOKv^i/^A-eft 

iR» 288mg(0. 82mmol) JR* 99% 

H-NMR (CDC13)51.00-1.30 (3H,m) ,2.82-3.62 (5H,m) ,3.83 (2H,dt),4.20 

(2H, t) ,7.12-7.41 (7H,m) ,7.78 (2H, d) 
IS 2 

N- [2- (3-75i^;7i;*-» -4- (N-> ^;U-N-x^ 

N- [2- (3->7;7i;+-» xf-;i/] -4- (N-y *■;!/- N-xf- 

;l/^;W<*^r;U) ^>X7S K2 8 Omg (0. 8mmo 1) ^ffl ^THife^J 3 

3 9 
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IH 3 tmmc LTJWMI:#4J!*Sfco 

JR* 2 4 2 mg(0. 5mmol) JR* 6 3% 

MS (ESI, m/z) 369 (MHO 

H-NMR (DMS0-d6) 51.00-1.20 (3H, brm) ,2.80-3.00 (3H,br) ,3. 10-3.50 
(2H,m),3.70 (2H, dt), 4. 20 (2H, t) ,7.34 (lH,d),7.39 (1H, d), 7. 40(1H, s), 7. 43 
-7. 50 (2H, br), 7. 54 (1H, t), 7. 91(2H, d) , 8. 80(1H, br), 9. 10 (2H, br), 9. 30 (2H. 
br) 

N- [2- (3-7;^;7x;^-» xfA/] - 4- ( 2 -<< I >- 2 

Ml 

4-*>7V£Jl§$? 16g (2 9mmol)^4M 

<kfcM£&t! 5 0 m 1 cfT^L^C^i^ y -;U5 m 1 *jQ^.^fi 

jRft 3. 2 4g(12. 6mmol) 4 3% 

H-NMR (DMS0-d6) 6 1. 35 (3H, t), 1. 50 (3H, t), 4. 40(2H, q), 4. 65 (2H, q), 8. 18 

(2H,d),8.25 (2H,d) 

XM2 

4 - ( 2 -4 * y- 2 -<<)V) %Mm®L if^xxf/l/®^ 

4-xh + ^H"W;K-f^ltS!! xf;l/XXf;l/ i&®£2. 9 6 
g (1 1. 5mmol)s xfl/>y7;>6 9 0 mg (11. 5mmol)^ 
x^;-;no0ml4>6 0tl?4 mW&LiZo *8£B*U 1 SJfeKKIb 
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JR* 2. 1 5g (9. 85mmol) JR$ 86% 

H-NMR (CDC13) 5 1. 40 (3H, t) , 3. 80(4H, br), 4. 40(2H, q) , 7. 80 (2H, d), 8. 02 

(2H,d) 

1*13 

4 - (2 - 4 $ *VU >- 2 - -f W 3cH#®! 

4 — C 2 — -r $*V»; 2— f if;l/iXf;H g (4. 58 

mmo 1) ««|4mK »i'8ml^ infftSBKU WSiLtMt^ 

JR» 1. 04g (4. 59mmol) JRsp 100% 

H-NMR (DMS0-d6) <54. 00 (4H, s) , 8. 20 (4H, s) , 11. 00 (2H, br) 

IS 4 ^ 

N- [2- (3-7;-^/7x/+-» X^/l/] - 4- ( 2 ^/>J >- 2 

4- (2-^^7tf >-2-^/U) £Il#S? £K«U0 0mg(l. 7 6 
mmo 1) , 3-(2-7^-/xh4 s -*»^y % /-hU;W^b!k*lWft4 2 8mg 
(1. 7 6mmol)> 1 - 1 Kp*$"*>V h U T (^tKs 8 7%) 

301mg (1. 9 4 mmo IK 1- (3 -Vt^frT % J 7xi \Z)V) - 3- 
xf-y^/i/t:^^ ~ K*SIWS 3 7 2 m g ( 1 . 9 4 mm o 1 K r- U xf-;l/7 $ 
V2 0 Omg (2. OOmmol) ^i?^f^VA7; K4>SaTHftfl»L 

i»7 7 * i/ a y^mmmik u M4&*a«xf'A>T?ft*« c t k& k> > 
4 o omg®«^4»fco c©9^i o Qmg%$mmx.nztmmzLT 

4 1 
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JR* 1 1 7mg (0. 2 mmo 1 ) 
MS (ESI, m/z) 352 (MH+) 

H-NMR (DMS0-d6) <53. 70 (2H, dt), 4. 00 (4H, s), 4. 22(2H, t), 7. 30-7. 42 (3H, 
in), 7. 55 (1H, t), 8. 02(2H, d). 8. 10(2H, d), 9. 05 (1H, t), 9. 20-9. 35 (4H,br),10.7 
(2H, s) 

N— [2- (3-7;^;7x/ + -» ^)\A -4- ( 1 - f^U 
4 - ( 1 - t'^'J S^rt/M*-/!/) ^mSKO^fiJt 

;i/xzf;^D7'f F3g (1 5mmo 1) ^^ony^vic^ltMf; 

wai^^n^7K^^-hu^A7K> miitfflazffltixmk. mam-*?* 

JR* 2. 8 1 g (1 2mmo 1) JRJp 8 0% 

H-NMR (CDC 13) 51. 45-1. 75(6H, br) , 3.33 (2H, br) , 3.75 (2H,br),7.50 

(2H,d),8.15 (2H,d) 

XM2 

N- [2 — (3-7;^y7iy^'>) if-;l/] -4 - ( 1 - b'^i'J ^Vrt/l/** 
4 - yij)\/#-)\d £Il#S?3 0 0 mg ( 1 . 2 9 mmo 1 K 
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3 - (2-7~ J -x V h Uyl4fi»&2 5 5mg(l. 2 9mmo 1 )> 

1 - fc Kp + ">^>V h 'J 7 V—fr (^7K> 8 7 %) 2 0 0 mg ( 1 . 29 
mmolK 1- (3 -V/f-JUT i J-fvM)V) - 3 -x.*Jt/ljM i J4 I K 
£»&2 4 7 mg(l. 29mmol)> h 'Jxf ;l/7i > 1 3 0. 5mg 
(1. 2 9mmo 1) *ffl^t»4IIl tlTOlCLTfcfcN- [2- (3 
-W7x; + >') -xfvH - 4- (l -tf^'J ^>X7^ 
K£»£Hife0l 3 Ig 3 £E*|lc LT£fi<b£«J&»fco 
iR» 3 7 0 mg (0. 7 3mmol) 5 6% 

MS (ESI, m/z) 395 (MH+) 

H-NMR (DMSO-d6) 5 1. 40-1. 65 (6H, br), 3. 25 (2H, br), 3. 60 (2H, br), 3. 65 
(2H,dt), 4.25 (2H, t) , 7.34 (1H, d) , 7.39 (1H, d) , 7.40 (lH,s) , 7.45 
(2H, d ) , 7.54 (lH,t) , 7.91 (2H,d) 

N- [2- (3-7;-7;7x; + -» ifA/] - 4- (N, N-i? t fJlT i 

i? J ) A y XT \ K r. h U 7 ufflm<b4tik 

xmi 

4- (N. N-^p<f-;U7i $m§& xf;l/X7f;l/©M 
4-xh + ->*w;W; R^Ili xf;l/iXf;l/ 1 g 

(3. 9ramol)^;-;l/3mK 5 0 % : Jt ?JVT i 1 0 m 1 

4n?-ftffi#Lfc&88£®*U 4 8£&*b***£fcS>**-fr>l OmK 
x*/-;H m 1 *Jta**aT5 BF«Lfc^»i4x 1 SfekS-fb^ h 

JR« 6 7 1mg(3. 0 5mmol) W 7 8% 

H-NMR (CDC 13) 51.40 (3H, t) , 2.95 (6H, s) , 4.30 (lH,br) , 4.40 (2H, 
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q ) , 7. 40 (2H, d), 8. 10 (2H, d) 

N- [2- (3->7;7x;+-» - 4- (N> N- V / ?fr7 i V 

J) *>X7i K hU7^P»S^ 

4- (NU N-£Mf-;W7S S>>0 if;PiXf/l/6?0mg 
( 3 . 0 mm o 1 ) £ 6 &&m 2 0ml L fc Q Lii/c^ 

gf5i:-?^Day^yi OmK 3- (2-7;;xh^>/) ^^/-MJ;H 
g?£6 0 0mg(3. OmmolK 1- (3-^^W;;^t» - 3 
-xf^MC^S KMi5 7 5mg (3. OmmolK l-thW 
/ <> , /h'i7 > /-/M0 5rag (3. OmmolK h V if-;l/7 ^ y 3 0 3 m 
g ( 3 . 0 mm o 1 ) *fttf.afflLT? 5 Bffl«# Lfco 1 TkSHbf" h U A 

a'Mtto. i %Mti (v/v) ,*'*t7%Vi.Fy'^»^«K-e*iij'C; 

JR* 7 1 6 m g ( 1 . 59mmol) JR* 53% 

H-NMR (DMS0-d6) <52.98 (3H,s) , 3.22 (3H,s) , 3.65 (2H,dt), 4.22 (2H, 

0 , 7.30 - 7.53 (4H,m) , 7.70 (2H, d) , 8.05 (2H, d) , 8.92 (lH.br), 9.00 

OH,s), 9.40 (lH,.s) 

XU3 

N- [2- (3-7;^;7i;*-» xf-;U] - 4- (ISU N-ittf-ZUTi 

N- [2- (3-->7;7x;4-» xf-/U] -4- (N, N-v^f\/U7S 

^y)^>X7^K h>J7/l/*ofti*t5 0 6mg (1. lmmol)*^ 

4 4 



WO 98/31661 PCT/JP98/00176 

iRft 3 8 9 mg(0. 67mrnol) JR$ 61% 
MS (ESI, m/z) 354 (MH+) 

H-NMR (DMSO-d6) <52. 95 (3H, s) , 3.22 (3H, s) , 3.70 (2H,dt), 4.22 (2H, 
t), 7.34 (lH.d) ,7.38-7.44 (2H,m) , 7.54 (1H. t) , 7.70 2H,d) . 8.07 (2H, 
d), 9.00-9.42 (7H,m) 

N— [2- (3-7;^;7x^>>) if-yU] -4- (1, 4, 5, 

5 1 Kp - tf U S 5? >- 2 -4 )V) KyXT i K — h 'J 7;^aSHWfi©^ifi 

III 

N- [2-'(3-->7;7x;+^) if;V] - 4- (1, 4, 5, 6-fh7 
h Kp- h*U ^ ^y— 2 ■ — 'O'XT; K hU^iVtoftKiO^ 

4->7;$IS»l 0 g (6 8mmo 1) * 4SKB!ll4l3jC**^ty^**^ 
> 1 0 0 m K x^y-;H0mltft2 BP^HS* U &1£&®* LTilfcM 

-€-©jnXx;U©M^tl 1 0. 9g©9^ 5 0 0mgs &cfcO'-7°P \£l/>i?T S > 
162mg (2. 18mmol) £x*y-;H 5 m 1 * 6 0 tTC— B£ffiHI# L 

/Co *«*e*U ««»*1P>LT6 0lCT5^m^> »»*B*LT»^ 

»B4&*#»xfVl/T?ifefrL-C. 4- (1. 4, 5, 6-fh7hKo-b''M 

2 — f $m#®f&$!!$l2 9 Omg (1. 2mmo 1) 
3- (2-7Uxh + i/) W-h'J;l4Sili2 3 8 mg(l. 2mmolX 
1 - ( 3 - i?M 1-)VT S J-fu - 3 -i^;W7;l/**$M * 2 3 0 

mg (l. 2mmolK l - 1 Kp*S/^v7 h U 7 7-^ (^7^ 8 7%) 
I86mg(l. 2mraolX h'Jxf;i/j;>l 2 2mg(l. 2mmolK 
v?^;l/^/l/A7 U'lOml 4 BKHitttLfco &&£ME@£ 
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vr-^^-f-JctfU h'J7Mnfti^0. 1%£W« (v/v) , 7K<b 
12 5mg 

H-NMR (DMS0-d6) <52. 00 (2H,m) , 3.50 (4H, br), 3.65 (2H,dt), 4.20 (2H, 
t), 7.32 (lH,d) , 7.41(lH,d) ,7.44-7.52 (2H,m) , 7.81 (2H,d) , 8.04 (2H, 
d), 8. 94 (1H, t) , 10. 00 (2H, s) 
XM2 

N- [2 - (3-7;y;7i;+-» if- A*] - 4 - (1, 4, 5, 6 —r V 
7hKo-h , 'J;i?>-2-'f;P) ^<>XTi K — h U 7;l/^nfti»B5©^ 
N- [2- (3->7;7x^-» xfA/] - 4- (1, 4, 5, 6-f h 
v t Ko - fcf U $ 'J y- 2 - ;U) <yXT i K 1 1 7 m g ( 0 . 2 5 mm o 1 ) 

^m^xmmm 3 is 3 tmmz it^b^i^ifco 

JR* 37mg(0. 06mmol) JR$ 24% 
MS (ESI, m/z) 366 (MH+) 

H-NMR (DMS0-d6) 52.00 (2H,br), 3.50 (4H, br), 3.70 (2H,dt), 4.25 (2H, 
t), 7. 30-7. 45 (3H,m) , 7.55 (1H, t) ,7.82 (2H, d) , 8.06 (2H,d) , 9.03 (1H, 
br), 9. 30 (2H, br), 9. 40 (2H, br), 10. 1 (2H, br) 

N- [2- (3-7;-^;7x;+-» xf-yl/j - 4- (l-kfaU^^M 
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111 

N— [2- (3 -*/TJ 7x; + i/) -4- ( 1 - fc?D »J >J yhfrtf- 

4- [N- [2- (3->7;7z^v/) x^;U] j]jW<*jJl>] 
2 4 5 mg(0. 7 9mmo 1) . t°aU^>6 2mg (0. 8 7mmolK 
1 -t Kn + M>7 h U 7V-;U (^tJ^ 87%) 123mg(0. 79 
mmo 1 ) . 1 - ( 3 - it* f-j]/7 iJ7a t°;l/) - 3 -J-f-JWMitj I K 
immi 51mg(0. 79mmol) ^ffl^THWJ 4 JM 1 tW&K LT^ 

M 2 7 7mg(0. 76mmol) JR*£ 96% 

H-NMR (CDC 13) 61. 80-2. 00(4H, m) ,3.30-3.70 (4H,m), 3.85 (2H,dt),4.20 

(2H, t), 7. '14-71 28 (4H,m) , 7. 38 (lH.t) , 7.48 (2H, d) ,7.79 (2H, d) 

N- [2- (3-7;^;7x^-» x.?Jl] -4- ( 1 - t°o JJ ^i/fc^M? 
-;U) X y XT i K h U "7 /M* o 

N- [2- (3->7;7x; + -» xfy|/] -4- (l-t°D'J^>^;V^ 

-JU) OXTi K2 7 Omg (0. 7 4mmo 1) l^TlSJfefll 3 IS 3 «t 

IRS 2 3 8mg(0. 4 8mmol) JR$ 6 5% 
MS (ESI, m/z) 381 (MHO 

H-NMR (DMS0-d6) 51.75-1.90 (4H,m) , 3. 30-3. 50(4H, m) , 3.70 (2H,dO, 
4.20 (2H, t) , 7.34 (lH.d) , 7.39 (1H, d) , 7.40 (1H, s) , 7.54 (1H, t) , 
7. 59 (2H, d) , 7. 91 (2H, d) , 8. 80 (1H, t) , 9. 10 (2H, br), 9. 30 (2H, br) 

mmm 1 o 

N- [2- (3-7;^;7x;+i') xf;l/] — 4 — [ (E) — 2 — CtTU i> 

4 7 
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4 - (-;x h y;M5^) S5cH#BM f-'M 1 2mg (1. 4 4 
mmo 1) f7t Fo77>5 Omll«l *#T> 7K*ft* HJ 9 
A6 3mg(l. 4 4ramol)» 3 0 ftMt^sLM.fcM LT 3 0 ftfflfc 
Ltzo try ^>-4-T^xfc Kl 5 4mg (1. 4 4 mmo 1) fcftl*. 2 01$ 

micWft»5ml«ftl^ 6 0°CT2 2B#|ffl«#Lfco »«E&B*LT»e>ft 
M^^^DDy *y 1 OmlfciWBS^ h'Jxf-;UT^>0. 5 8ml 
(4. 17mmol)> 1 - ( 3 - i?/ ?-Jl>T I J 9*n ¥)V) - 3 -xf-;l/#;|/ 
tf-W 5 K£i»ttl 7 6mg (0. 9 2mmolK 1 - t Kn*-X>V h U 
77-;H 2 4mg (0. 9 2mmol)\ 3 - ( 2 -T $ J x h*$0 /<y y* 
-MJ^ttttl 8 2mg (0. 8 3mmo 1) 1 8^^Lfco R 

#£tl*:glig^£§W] 1 Ig 6 LTM4*fc£«&**»;fco 
JR» 150mg(0. 24mmol) JRsfs 47% 
MS (ESI, m/z) 387 (MHO 

H-NMR (DMS0-d6) «5 3.70 (2H, dt) , 4.26 (2H, t), 7.32-7.50 (3H, m), 
7.54 (1H, dd) , 7.66-7.84 (5H, m), 7.95 (2H, d), 8.64 (2H, d ) , 8.82- 
8.90 (1H, m), 9.18 (2H, br) , 9.39 (2H, br) 

nmm 1 1 

N- [2 - (3-7;^>7x^-» x^;l/] -4 - (1 H-bfo-;U- l - 

4 - (1 H-t°D-;l/- 1 --r;U) £H»2 1 Omg (1. 1.2 mmo 1 ) 

4 8 
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5-^^dd^^>1 Omlic^ji^ti:, h 'J xf ;l/7 ^ > 0 . 4 7ml 
(3. 3 6mmolK 1 - ( 3 - iS/ f-^T 5 J 7"d - 3 - toil )V 
tfVj 5 b'lffl&Z 3 6mg (1. 2 4mmolK 1 - h Kn+^r/h'J 
77*-7H 67mg(l. 24mmolK 3- (2-7i;xh + i/) KyV 
-VVJl<tmm2 2 2mg (1. 12mraol)^fc 18HF a WU;„M 

&&ftfcsss*j*£»0!i i in 6 tmmomm^-ox^mit^m^tzo 

iR* 2 4 3mg(0. 5 3mmol) TO 47% 
MS (ESI, m/z) 349 (MHO 

H-NMR (DMS0-d6) 5 3.69 (4H, q) , 3.63 (2H, dt) , 4.24 (2H, t), 
6.31 (2H, d'd) , 7.30-7.44 (3H, m), 7. 45-7. 60 (3H, m), 7.69 (2H, d), 
7. 95 (2H, d), 8. 77 (1H, br) , 9. 12 (2H, br) , 9. 28 (2H, br) 

1 2 

N- [2- (3 -fi ^/7x; + -/) xf;l/] -4 - is )V**i/< 
>XT 5K h U 7 71/* DSfi$i£©&J& 

xmi 

4 - 1 K d ^ ->^l#SI?xf 8 2 2 m g ( 4 . 9 5 mmo 1 )£x by h h'u 
77>2 0mli:i§li$^ •>*o'MrUV-;l/5 4 5mg(5. 4 5mmolX 
HJ7x-;l/*X7 4 >1. 5 6g (5. 9 4mmolK V x.=f- )W V V ii J\< 
Y 2 0 2mg (1. 5 Ommo 1) £jta/U 2 2 B^H^L/co RJS 
^7KT#^U ^i^^tttUL/Co W^l^l^TKK^hU^A, & 

4 9 
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iRS 6 4 0 mg (2. 5 8mmol) W 5 2% 

H-NMR (CDC 13) 6 1.32-1.44 (3H, m), 1.37 (3H, t), 1.48-1.63 (3H, m), 

1.74-1.87 (2H. m), 1.93-2.20 (2H, m), 4.28-4.40 (1H, m), 4.34 (2H, q), 

6.90 (2H, d), 7.97 (2H, d) 

IH 2 

N- [2- (3-7;y;7x^-» - i-'S?v<\*i/Jl'**i'K 

4 ->^D^i/;H+->$I#S(xf;l/2 3 7mg (0. 9 5mmo 1) ic 
1 Mfe7miti- V U ff A 3 m K 3-9J-fo \ 0ml 2 0 m$mWLtz 0 

hUif-^TSVO. 7 3ml (5. 2 5mmolK l-(3- 
y^PhVl/) - 3 -xf^*^>;^ = K&»*6 2 0 Omg 
(1. 0 5mmol)> 1 - 1 Fo^^y V h- 'J 77-^1 4 1 mg ( 1 . 0 5 
mmo 1) . 3- (2-T5>xh*5/) ^>Vi.M;/U*»*l 8 8mg 
(0. 9 5mmo 1) *Jnx., 1 6l$lia«#Lfco U »x 

IS 6 £ PJ&O&ftfcft o T££fb£4&&&fc„ 

JRM 16 2mg(0. 7 7mmol) JR$ 3 4% 

MS (BSI, m/z) 382 (MH+) 

H-NMR (DMS0-d6) 5 1.30-1.58 (6H, m) , 1.64-1.75 (2H, m) , 1.88 

-1.98 (2H, m) , 3.67C2H, dt) , 4.20 (2H. t), 4. 37-4. 48 (2H, m) , 6.98 

(2H, d). 7.33 (1H, d), 7.39 (2H, br), 7.53 (1H, dd), 7.81 (2H, d), 8.56 
(1H, br), 9.08 (2H, br) , 9.26 (2H, br) 
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mmw 1 3 

N- [2- (Z-7 l : JJ7 3.J xf;l/] - A - V 3-1- )\>7 x J <y XT 

4 -iSx-1-J\/7i y£H#$?2 1 Omg (1. 09mmol)*^oP^ 
yiOmllC^l h U xf-;l/T 5 y 0 . 76ml (5. 45mmolK 
1 - ( 3 - ^;UT ^ J ~f p tVl/) - 3 -x**;fr/M?5M ^ KEKE 2 2 9 
mg (1. 2 0mmol). 1 - t Kp * V h 'J 7 y*-;H 6 2 m g 
(1. 2 Ommo 1 )> 3- (2-7;;xh + -» *C>yx h >J Mg$m 2 1 5 
mg (1. 0 9mmo 1) &*P;L. 1 6l$|fflafc#Lfco El6tt**"C*KRU W 

W 1 Xg 6 iE8©»ftlc^tM4b^*#fco 
iRi 4 10mg (0. 8 8mm6 1) W 8 0 % 
MS (ESI, m/z) 355 (MHO 

H-NMR (DMS0-d6) 5 1.10 (6H, t), 3.38 (4H, q), 3.63 (2H, dt) , 4.18 
(2H, t), 6.66 (2H, d), 7.32-7.40 (3H, m), 7.53 (1H, dd), 7.71 (2H, d), 
8.31 (1H, br) , 9.04 (2H, br) , 9.28 (2H, br) 

w$m 1 4 

n- [2- (3-7^;7x;+-» x^;u] -4- [2- (t°y^>-4- 

N- [2- (3-7;~^7x;+"» 1^] -4- [ (E) - 2- (k°'J 
k"x;i/] KI/X7 i K ZMJ7;l/to^l5 Orag 
(0. 0 8mmo 1) *y~;l/5m 1 ^^^A-^t S 0 m 

5 1 
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b'J7.;M-oft&£0. (v/v) 

JRS 7mg(0. Olmmol) Jpft 14% 
MS (ESI, m/z) 389 (MH+) 

H-NMR (DMSO-d6) <5 3.06 (2H, dt) , 3.18 (2H, dt) , 3.66 (2H, dt) , 

4. 22 (2H, t), 7. 29-7. 45 (5H, m), 7. 54 (1H, dd) , 7. 80 (4H, dd) , 8. 66- 
8. 80 (3H, m), 9. 30 (2H, br) 

mmm 1 5 

N- [2- (3-7;^;7x^«» -4--hn^>XT5 K h 

'J 7;M-o&$lg©£$ 

4--hp'sKJHS»l 9 Omg(l. 1 4mmo 1)^^?dp^>1 Oml 
iC7§fl?£t!\ hiJxW;>0. 47ml (3. 42mmolK l-(3- 
y^f;l/7 ;/7o fc';i/) - 3 -z-f- ^ K£tt& 2 3 9 mg 
(1. 25mmol\ 1-h FD + ^y , /h!j7 , /-;H 6 9mg (1. 25 
mmo 1) . 3- (2-7;;xh + -» h 'J 2 2 5 mg 

(1. 1 4mmo 1) **D^ 2 O^F«lfco Rj6»&jJa?*ftR U I*®?*. 

Ig6 iPfilOSf^^oTMib^^^o 2 9 Omg (0. 6 6 

mmol) JR^ 5 8% 
MS (ESI, m/z) 329 (MH+) 

H-NMR (DMS0-d6) 6 3.71 (2H, dt) , 4.25 (2H, t), 7.34 (1H, dd) , 
7.40 (2H, br) , 7.54 (1H, t), 8.09 (2H, d), 8.33 (2H, d), 9.10 (1H, br) , 
9. 14 (2H, br) , 9. 28 (2H, br) 
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mm\ 1 6 

N- [2- ^;7x/^-» xf-yu] -4- h >J 7;l/tn> 

XT S K h V 7 4/* Dfl|&tt®6Jifc 

4 - byyjUytv/f-Jl&BM&l 9 4mg (1. 0 2mmo 1) ^DD 

p< 1 Om 1 IcjgjBS-t^ h'Jx^;i/7^>0. 4 3m 1(3. OBmmolX 
1 - ( 3 - 5>y ^;l/T ^ y -fv f;l/) - 3 -xf->l//j/MC5M * K%Efett 2 1 5 

mg (1. 12mmol), l-hhW<>7h tfTV-ZH 5 2mg 
(1. 12mmol)s 3- (2-T = yxh + '» ^>^/xhU;l/^i^2 0 
2mg(l. 02mmol) 2 O^^t/Co R^&£7}Or«!U 

mm i is 6 tmmommm-o xmm\t^m^mz 0 

jRfi 2 4 0 mg(0. 56mmol) W 51% 
MS (ESI, m/z) 352 (MHO 

H-NMR (DMS0-d6) 8 3.69 (2H, dt) , 4.24 (2H, t), 7.34 (1H, dd) , 
7.40 (2H, br) , 7.54 (1H, dd) , 7.86 (2H, d), 8.06 (2H, d), 8.99 (1H, br), 
9. 12 (2H, br) , 9. 28 (2H, br) 

m.mm 1 7 

N- [2- (3-7i^;7i^ , » x^;U] - 4 —^Vfu iiJUOXT 5. 

ami 

N- [2- (3-i/7;7x;+-» xf-/l/] V7ot';K>X7; K 

4-^V7*n fc?;i/£jgl#Bt 2 8 3 m g ( 1 . 73mmol) ^v??dd^> 
1 Om UcmmZit. h »J xf-;l/T 5 > 1 . 2ml (8. 6 5mmol)> 1- 
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yfv fcVu) -3-xf;l/*;^^'f ; KJS»ig3 6 3 mg 
(1. 9 0mmolX I — t K n 4- i/^OV b U 7 V— 7U 2 5 6 m g ( 1 . 9 0 
mmo 1 ) > 3 - (2 -7 S yx h + -» /<r/x h »J ;l/%&&3 4 2 mg 
(1. 2 4 mmo 1) £A0;L> 1 8^«l/c 0 RJ6**jJO?*W? U »x 

JK» 4 4 0mg(l. 4 3mmol) W 8 3% 
H-NMR (CDC13) 6 2. 96 (6H, s), 3. 62 (2H, dt) , 4. 17 (2H, t), 6. 70 (2H, 
d), 7.32-7.43 (3H, m), 7.54 (1H, t), 7.74 (2H, d), 8.36 (1H, t), 9.05 
(2H, br) , 9.28 (2H, br) 
I*§2 

N — [2- (3-7;-^;7x/ + -» xf;V] - 4 -4 Vfv hVK>XT $ 

N- [2- (3->7;7x; + -» x^7U] -4--T V^otVl/^^XT^ 
K4 4 0mg (1. 4 3mmol)M^ilt> mMM 1 IS 6 <h mm 
omit iZft o T^Mft&^&lifco 
ftfi 17 0mg(0. 3 9mmol) JR$ 2 7% 
MS (ESI, m/z) 326 (MHO 

H-NMR (DMS0-d6) 5 1.20 (3H, s), 1.22 (3H, s), 2.83+3.03 (1H, m>, 
3.66 (2H, dt) , 4.21 (2H, t), 7.33 (2H, d), 7.36-7.42 (2H, m), 7.53 (1H, 
dd) , 7. 79 (2H, d), 8. 65 (1H, br) , 9. 16 (2H, br) , 9. 28 (2H, br) 

mmm 1 8 

N- [2- (3-7i^;7x; + ^) xf-yt/] -4-(t°D';^y- 1 --Ol/) 
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XIII 

4 - (h'o'J^y-i-^f/i/) $HS&if-^©£jifc 

4-7^ /3cJSLSttif-/H. 6 9g(10. 2mrao l)^V-tf>l 0ml 
KfefflZits 1, 4-^Dt^>2. 18g(10. lmmol)> ^V. 
yat°;Ui^;UT^ >3. 5 3ml (2 0. 2 mm o 1 ) £in>u 4 8^1^ 

jRfi 1. 0g (4. 56mmol) JR$ 46% 

H-NMR (CDC13) 5 1.37 (3H, t), 1.92-2.18 (4H, a), 3.21-3.47 (3H, 

m), 4.31 (2H, q), 6.50 (2H, d), 7.91 (2H, d) 

am 2 

N- [2- (3-7i^;7x;^-» 3-3-)\A -4-(lfDU^>-l— i )V) 

4- (tfuU^V- 1-f/l/) 3cHSKi^7l/3 4 3mg(l. 5 6mmo 1) 
5 m 1 fcijn*. 6 0 °ce 2 0 NflHItfliLfco »«£S*LT»&ftrt:£S 
^•7^no^>l Orali:g|»$^ hUxf-^T 5 * 1 . 0 9ml 
(7. 8 0mmolK 1 - ( 3 - f-A/T I J 7 n t°;l/) - 3 

^ mffl&Z 2 9mg (1. 7 2mmolK 1-tKo+MV/M) 
7 7-/U2 3 3mg (1. 7 2mmo 1K 3- (2-7^ih + , » 
-h»;;UiM^ig3 0 8 mg (1. 5 6 mm o 1 ) 1 6 B#PaW* Uz 0 KJ& 

iRft 2 2 0 mg(0. 43mmol) W 30%. 
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MS (ESI. m/z) 352 (MH+) 

H-NMR (DMS0-d6) 6 1.96 (4H, t), 3.27 (4H, t), 3.62 (2H, dt) , 4.20 
(2H, t), 6.52 (2H, d), 7.38-7.39 (3H, m), 7.53 (1H, dd) , 7.74 (2H, d), 
8. 38 (1H. br) , 9. 29 (2H, br) , 9. 37 (2H, br) 

mm 1 9 

1 -^yW^-N- [2- (3-ri vj 7x;+-» xf;p] txy-;>- 

4 - # i/Ti K h U 7 Pi£®^©£j& 
Ifll 

N- [2- (3->7;7x;+-» xf-;l/] t'^'J ; J>- 4 -#;l/*>v/7 ^ 
( t - f h Z-isiifrX-fr) h*^ 'J y >- 4 y$ 2 . 5 4 g 

(11. linmol), 3- (2-7;;if + -» ^>7- h V ;l/2. 0 0 g 
(10. ImmolK h'Jif^7;Vl. 4ml (10. ImmolK 1 
-t Fp + ^^Z h 'JTV-;H. 5 0g(ll. lmmolX 1 - ( 3 - ^ 
^ f-;l/T ;;^d hVU) - 3 * Ki£i?i& 2 . 1 3 g ( 1 1. 1 
mmo 1 ) &'*Jjl 1-fr*JUI»T S Kl 5ml 4\ MfiT-BfeStftUco ftlfif 
^ttttJ^<hL^«oT^SLl -(t -/h + ^^^-^-N- [2 
-(3-i/7;7xy + -»xf;H txij-?>-4-*;^+->7J YWm* 
ntio COffig^S: 4 ^^ttlt&M?^**-* > 5 m l ( 2 0 . lmmol) 

Ml. 7 3 g (6. 3 4mmo 1) JRsjs 63% 
MS (ESI, m/z) 274 (MH+) 

H-NMR (CDC 13) 6 1.64 (2H, ddd), 1.84(2H, d), 2.14 (2H, s), 2.28 (1H, 

tt) , 2.64 (2H, ddd), 3.16 (2H, dt) , 3.70 (2H, t), 4.06 (2H, t), 6.00 
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(1H, brs), 7.14 (1H, d), 7.15 (1H, s), 7.26 (1H, d), 7.38 (1H, t) 

xm2 

l-^yy-oi'-N- [2- iz-i/TJ 7x.;*is) x-f-jV] tr^yyy-4 

£m#$H 75mg (1. 4 3mmo IK N— [2 - (3->7;7x; + 
•» xf-;l,] b°^'J >>>-4 -fiJl<tf*i/Ti K4 3 Omg(l. 5 8mmol)> 
h i; x^;l/T ^ > 0 . 22ml (1. 58mmol)s 1-tKD^i/^Wh 
>J7V-;U2 1 3mg (1. 5 8mmol)> 1 - (3 -SM f-JUT % If 
;U) -3 -x^;U#;W-;iM $ K&&&3 0 3 mg (1. 5 8mmo 1) % : J/ 
T-)V*)VUT I K 1 0 m 1 *k ^T-M^L^o ^8£x-?-^£tttbSi£i: L 

Kl4 5 8 mg (Ulmmol) 8 5 % 

MS (ESI, m/z) 378 (MH+) 

H-NMR (CDC 13) 6 1.60-2.00 (5H, m), 2. 38-2. 40(2H, m), 2.80-3.01 (2H, 

m), 3.62 (2H, t), 4.02 (2H, t), 6.40 (1H, brs), 7. 15 (2H, brs), 7.25 (1H, 
d), 7.32-7.40 (6H, m) 
I^Ie 3 

\-<yV4J\>-H- [2- (3-7^^/7x;+v') x^/l/] tXijyy- 

4-^M»7iK h y 7 p mom 
i-o^;i/-N- [2- (3 ->ry 7x;+-» e^yv'v- 

4 -*;l/*;*->7^ K4 5 8mg (1. 2 lmmo 1) £ 4 gU£±k{bkH£#fr 

v**vy\ 0ml4>m#U ^c^k7K^3 0%#fr (w/v) x*y- 
;u 3 . 5ml £ta;LT£&T 3 B fiaat#&, Ltz 0 m~Jm*7 

2 bp b w^l/;o ®mz%i:LT'&h>ntzm%y}Z*?* FfsA&ivm&m 
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ummzo. (v/v) ^ 7K<t7-tr h-h vjwm&mwcm&u 

fii5 14mg (l.Olmmol) iR$ 84% 
MS (ESI, m/z) 395 (MH+) 

H-NMR (DMSO-d6) 6 1.52 (2H, t), 1. 60-1.80 (2H, m), 2.38-2.42 (1H, 
m), 2.80-3.10 (2H, m), 3.45 (2H, t), 3.50-3.64 (1H, m), 4.08 (2H, t), 
4.20-4.50 (1H, m), 7.28 (1H. d), 7.30-7.48 (5H, m), 7.30-7.48 (5H, 
m), 7. 51 (1H, t), 8. 12 (1H, t), 9. 22 (4H, d) 
m&M2 0 

1 yx;l/*r.;i,-N- [2- (3-7;^;7i^-» if- AO 

•J *J y - 4 - f) JV#* >>7;K h U 7 m PfttlOM 

XS1 

1 -^<>-^>X;U^-;l/-N- [2- (3->>7;7x;t->) h'^'J 
y >- 4 -#A*'*->7 $ K©&/£ 

N— [2- (3->>7;7i; + i/) x^;U] fcf^y 4 -rt>M?*$/7 

5 K4 3 Omg (1. 5 8mmo 1) ^-^^MM7^ Kl 0ml fci&fgU 

h y xf-;l/T ^ V 0 . 2ml (1. 4 3 mmo 1 ) N 'O-fe? y*JU*-Jl? n y 

K2 5 3 mg (1. 4 3 mmo 1) ^OtTfjD^ 1 3 ^OfiffiiLfco 
A^fflM&iLS&K&oT&lIU 4Xfi5 6 8 mg 

( 1 . 3 7 mm o 1 ) JR^ 9 6 % 
MS (ESI, m/z) 414 (MH+) 

H-NMR (CDC 13) 5 1.80 (2H, dd) , 1.90 (2H, td) , 2.05 (1H, d), 2.40 

(2H, td), 3.62(2H, t), 3.76 (2H, dt) , 4.05 (2H, t), 6. 00(1H, brs), 7.10 

(2H, t), 7.23 (2H, d), 7.40 (2H, t), 7.58 (3H, td) . 7.78 (2H, d) 

5 8 
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lH 2 

l -^>Hf:/x;i/*-;i/-N- [2- (3-r^y7x/*» xf^j 
l -^y-tf>;uu*-;t/-N- [2- (3-i/7;7xy^-» ji^;u] twj 

y- 4 -#;Utf**>7 ;K5 6Bmg (1. 3 7 mmo 1 ) £ 4 jfi^Jfi-fbK* 
Oml+BilfcU *d^bk**3 0%#fr (w/v) x 
* J -)V 3 . 5ml *1$\7LXmmx* 3 H RTHKJsNk »Ji*«BE9* LT&idm 
&7>*-7&l O^Wt-S (w/v) 5mllc&8?LT^ 
flT2B|yitt#Lfco *«*S*LTS&nyi:M«!*^^^ K"r->^Kfc*e 
£li 5/ U * y;i/*jfe*ffl£* SittfiKajftflc^ D7h^7^ -{eft U hU7 
;i/*aftK^o. l^WtS (v/v) s *£7*h-MA'©S&iffiKT?* 

tfcj u mm®?? ? •> 3 yfcawaoM-a c tic J: twi:^!^, 

iRfi5 3 3mg(0. 98mmol) JR$ 72% 
MS (ESI, «n/z) 430 (M+) 

H-NMR (DMS0-d6) 5 1.52 (2H, t), 1.72 (2H, d), 2.05-2.18 (1H, m), 
2. 30 (2H, t), 3. 42 (2H, t), 3. 60 (2H, d), 4. 05 (2H, t), 7. 26 (1H, d), 
7.34 (1H, s), 7.38 (1H, d), 7.50 (1H, t), 7.62 (1H, d), 7.63-7.77 (5H, 
m), 8.00 (1H, t), 9.22 (4H, d) 

mmm2 1 

1-^<>^;1/-N- [2- (3-7i^;7i; + -» xf-;u] -M^) ; Jy- 
4 - ii frX* i/7 \ K - h U 7 o 

N— [2- (3-«>7;7x;^-» xf;l/] -^>J^y-4-5(l^*-> 
7;F4 3 0mg (1. 58mmol) ^^^f;l/*^7 ^ K 1 0ml \m$& 
U »'J'?A 5 4 0mg(3. 9 3mmol)x ^>^7d7^K0. 16 
ml ( 1 . 3 1 mm o 1 ) &j]QZ., 5 0 °CTr 1 3 Ltz 0 
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tummt Lnmc&^xmmu i-ovjv-n- [2- (3-->7/7x/ 

4 8a£i&4bk^£#fr WtviOml U * £ ^t7K3t£ 3 0 %^ 
ts ( w/ v ) x 9 J -JU 3 . 5ml ^*DX.T^ST 3 B iafifl«, »«£«BES 
*LT»yt«k*7>*~7^1 0%^W-TS (w/v) x*y-;l^j&2 Om 

1 Kfcfi?LTM&-C2 BIIBK#Lfco »«*«*LT»&nA:M«**^^ K 

IcttU HU7/i/*nS»*0. (v/v) x 7K<h7-feh-h'J;i/ 

jRi5 3 2 nig (0. 8 7 5mmo 1) TO 6 7% 
MS (ESI, m/z) 381 " (MH+) 

H-NMR (DMS0-d6) <5 1.70 (2H, t), 1.90 (2H, t), 2.40 (1H, t), 2.90 

(2H, t), 3.20-3.40 (2H, m), 3.42 (2H, t), 4.08 (2H, t), 4.15 (2H, brs), 
7.28 (1H. d), 7.33 (1H, s), 7.34 (1H, d), 7.40-7. 6o'' (5H, m), 8.26 (1H, 
brs), 9.30 (4H, d), 9.63-9.80 (1H, m) 

mm 2 2 

n— [2- (3 -7 s y;7*;*'» x?-;i/) - 4- (b'^y v>- 1 -^jv 
JMl 

4 - (t^'J 1 — r;U) £M#$exf-/i/©£j& 

4-7$ y^M#g?x^;l/2. 16g(13. lmmo 1)^^>2 Oml 
Ki&jBS^ 1, 5-^D^y^V2. 97g (1 3. Ommol)> ^ 
y7°P t°;l/xf-;U7 ^ >4. 5 3ml (26. Ommol) ^ 4 8 B#fg]Jn 

6 0 
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Um. I. 5g(6. 44mmol) W 49% 

H-NMR (CDC 13) 6 1.37 (3H, t), 1.52-1.77 (6H. m), 3.26-3.37 (4H, m), 

4.32 (211, q), 6.85 (2H, d), 7.91 (2H, d) 

XM2 

N— [2- (3-7;y77x;+>» ^)V\ -4 -(t°^'j Vy- 1 --T;l/) 

4 - (fcf^U v^y- 1 ->f/l/) ^m#S?x^;U3 1 1 mg(l. 3 3mmo 1) 
5 m 1 ZlMZ. 6 0 °CT 2 0 B$FM$L/c 0 »£g£LT#S»*lA:££@ 
tt*y^Db^>10mllC»»*^ MJif^7;>0. 9 3ml 
( 6 . 6 5 mm o 1 K 1 - ( 3 - iM i^D tf^) - 3 -xf-yl/tf/l/ 
iKSM S K^S?JS2 7 9mg (1. 46mmol)\ l-hFD^O'/h'J 
77-/1/1 9 9mg (1. 4 6 mmo 1) > 3- (2-7^xb**» 
-h'J/W£®ig2 6 4mg (1. 3 3mmo'l) ^> 1 6BfrRafi|#Lfco S 

4X» 310mg(0. 65mmol) TO 48% 
MS (ESI, m/z) 367 (MHO 

H-NMR (DMS0-d6) 6 1.58 (6H, br) , 3.28 (4H, br) , 3.62 (2H, dt) , 
4. 18 (2H, t), 6. 94 (2H, d), 7. 30-7. 41 (3H, m) , 7. 53 (1H, dd) , 7. 
73 (2H, d) , 8. 42 (1H, br) , 9. 03 (2H, br) , 9. 28 (2H, br) 
HSfeM 2 3 

N- [2- (3-7;^;7x/ + v/) x^/H - 1 H > K-/U- 5 -rt^ 

6 1 
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lH--f> K-;l>- 5 -#;Utf;*-> 'jy*7->*K237mg(l. 4 7 mm 
ol)*^^o^>5mli:»^ MJxf/l/7;>l. 0 2ml (7 
. 35mmolK 1 - ( 3 - V* i J Zfv fcf;U) - 3 -x.f-jUtiM'J 
-f;Flli!i3 0 9mg (1. 6 2mmolK 1 - b Ko+i/^'/ h U 7V 
-A/2 1 9mg (1. 6 2mmo 1) x 3- (2-7;yih + -» ^>7- h 
U;l/i£g?i&2 9 lmg (1. 4 7mmo 1) £Jnx.. 1 GmWfflftLtZo 

UUI 1 60rag (0. 29mmol) W 20% 
MS (ESI, m/z) 323 (MH+) 

H-NMR (DMS0-d6) 6 3.68 (2H, dt) , 4.23 (2H, t) , 6.52 (1H, 
br) , 7.26-7.63 (8H, m) , 8.14 (1H, br) , 8.50-8.59 (1H, m) ,9 
.12 (1H, br) , 9. 20 (1H, br) , 9.20 (2H, br) 

mm 2 4 

N— [2- (3-7;^;7i; + ^) xf-;l/] -1- (4-b°»Ji^l/) b'^'j 

! Jy- 4 -#;u#*v/7 $ K — h U 7 -M-nRflMtt©&J& 

XS1 

i - ( 4 - tr u - ^ >- 4 -^;i/tK viiif;voM 

4-^oPlf'jy>ttiWa4. Og (26. 6mmol), tXtjy>-4- 
*MC>KxfA/4. 2g(26. 6mmol), r- U x^;t,7 $ 77 . 4ml 
(5 3. 2mmo 1) &*i/Uyi 0 0ml * 1 3 0^2 4l$IBiat#Lfco 

iRfi 2. 9 5g(12. 6mmol) JR$ 4 7% 

6 2 
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MS (ESI. m/z) 235 (MH+) 

H-NMR (CDC13) 6 1.25 (3H. t) . 1.71-1.85 (2H, ra) . 2.00 ( 
2H, d) , 2.50-2.60 (1H, m) , 2.90 (2H, t) , 3.81 (2H, d) , 4. 
20 (2H, q) , 6.66 (2H, d) , 8.26 (2H, d) 
Xg2 

l - ( 4 - e u i?)V) -vm : Jy- 4 - # ym %m&o&ik 

l - ( 4 - tf y V)V) - U v^y- 4 -#;i/tf>$?x^;i/ 2 . 9 5 g ( 1 2 
. 6mmo 1) 1 0 0ml 4»8#U Oml^M, 

jRfi 3. 21g(ll. 5mmol) JR$ 9 1% 
MS (ESI, m/z) 207 (MHO 

H-NMR (DMS0-d6> 8 1.54 (2H, t) , 1.90 (2H, d) , 2.60-2.70 
(1H, m) , 3.30 (2H, t) , 4.10 (2H, d) , 7.19 (2H, d) , 8.20 
(2H, d) 

N- [2- (3-^7;7x; + ^) if/I/] -1- (4-\£Vz?jV) -t°^U 
5»- 4 -rt 7 ^ K©£j& 

1- (4-hf'j v?7U) -tf^'J> f y-4-*;l/^i/^ &&&4 1 2mg (1 
. 4 8mmo 1) N 3 - (2-7^ih + -» ^>V-hU;U3 5 Omg (1 
. 7 7mmolK h U if;l/7 S > 0 . 25ml (1. 77mmol)> 1- 
h Kp*v"OV> U77-/1/2 4 Omg (1. 7 7mmolK l-(3-^ 
/ 7*7 * J -7 d t°;l/) - 3 -if-;l/^;l/d-:^-r ^ KE»& 3 4 0 m g ( 1 . 7 
7mmo 1) ^-^y f ;U*;UA7^ K3ml*> SIT-ft«»Lfc, ft®if 

JR» 4 7 Omg (1. 3 4mmol) JR$ 91% 
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MS (ESI, m/z) 351 (MH+) 

H-NMR (DMS0-d6) 6 1.52 (2H, dd) , 1.68 (2H. d) , 2.38-2.45 
(1H, m) , 2.80 (2H, t) , 3.40 (2H, dd) , 3.90 (2H, d) , 4.08 
(2H, t) , 6.80 (2H, d) , 7.31 (1H. d) , 7.40 (1H, d) , 7.42 
(1H, s) , 7. 51 (1H, t) , 8. 09 (1H, t) , 8. 13 (2H, d) 

IS 4 

N— [2- (3-7i^;7x; + i/) xf-;l/] -1- (4-h'ySMO b'^U 
4 7 S K — h 'J yA'*vmk£<D&tfL 

N- [2- (3 -i/TJ 7xy + -» x^;u] -l - (4-trysw -t°^ 
'J y >- 4 ->T i F4 6 0mg (1. 31mmol) KUHMb*** 3 

0 K£tT (w/ v) x^-MOml *JD>LTMT7 7 Bfflft$& 
JEB±LT£fc'^£7>*x7£l 0 (w/v) x^y-;l/jg&l 

OmlC»j»lTifiT?3 ll$lffl«#Lfco ^***LT»&ftfc»«<ft*a- 

7<(-i;ftU KyV^*nBi«*0. 1 (v/v) \ 7ki7-tr h- 

4 0 2mg (0. 6 7 5 mmol) JR* 5 2% 
MS (ESI, m/z) 368 (MH+) 

H-NMR (DMS0-d6) 6 1.57 (2H, dd) , 1.82 (2H, dd) , 2.51-2.60 

(1H, m) , 3.10 (2H, t) , 3.40 (2H, t) , 4.09 (2H, t) , 4.23 

(2H, d) , 7.18 (2H, d) , 7.25 (1H, d) , 7.20 (1H, s) , 7.40 

(1H, d) , 7. 57 (1H, t) , 8. 02 (2H, t) , 9. 17 (4H, t) 
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4 -lyVJ ;l^cE#»2 57mg (1. 1 4mmo 1) 
OmllWl Ml x^;U7 ^ y 0 . 4 8 ml (3. 4 2mmolK 1- 
(3 ->J*=f-A,Tx J-fn\Z)V) -Z-x.rJl*)l#i?<< ~ K£»E2 4 0 mg 
(1. 25mmol)> 1 - h Ko^^>>/MJ77-;H 6 9mg (1. 2 
5mmo 1) N 3 - (2-7^yxh + -» ^ h UA^ttWL 2 2 6mg ( 
1. 1 4mmo 1) &jta;U 1 6^R8Dt^L^o SC^^tK^^L. Mxf 

m 6 1 mmommm o T^k^g^fco 

JR* 2 0nig(0. 0 4mmol) JR$ 4% 
MS (ESI, m/z) 388 (MH+) 

H-NMR (DMS0-d6) 6 3. 68 (2H, dt) , 4. 13 (2H, t) , 7. 27-7. 44 
(4H, m) , 7. 54 (1H, dd) , 7. 57 (1H, d) , 7. 59 (2H, d) , 7. 75 
(2H, d) , 7.81 (2H, d) , 8.01 (1H, d) , 8.91 (1H, t) ,9.10 
(2H, br) , 9. 29 (2H, br) 

mmm2 6 

N— [2- (3-7;^;7x; + ^) xf-yl/j - 4 - ! J f *JU7 i J 

IV h'j7;l/*u»»tt0^fiJt 

4-vMf-/l/7^y£Il#®?2 04mg(l. 2 4mmo 1) *^^no^ 
V10mll:»^ h »J xf-;W7 $ > 0 . 52ml (3. 7 2mmolK 
1 - ( 3 - ^;l/7 S y 7 a hf;l/) - 3 -xfyl/^;!/^^^ ^ K&SC&2 6 0 
rag (1. 3 6mmolK 1 - t Ko*^^/hU77-;H 8 4mg (1 
. 36mmol), 3- (2-7i;xh + -» ^>'/-h'J«^2 4 6 m 
g (1. 2 4mmo 1) 1 8B$raat#Lfco KfSJ£*7la?*R U ft® 
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1 IS 6 iH*0«fjplcttoT*«ft^ft*»yi: 0 
JRS 3 OOmg (0. 6 8mmol) 5 5% 

MS (ESI, m/z) 327 (MHO 

H-NMR (DMS0-d6) 6 2.96 (6H, s) , 3.62 (2H, dt) , 4.17 (2H, 
t) , 6.70 (2H, d) , 7.32-7.43 (3H. m) , 7.54 (1H. dd) , 7.74 
(2H, d) , 8. 36 (1H, t) , 9. 05 (2H, br) , 9. 28 (2H, br) 
m.MW2 7 

N- [2- (3-7^/7x/*-» ^)V\ -3- (2-7Uxh^i/) 

3— ( 2 — 7 Ox h + vO ^VV— MJ/H. 75g (8. 84mmol) 
l-^b*** 3 0 (w/ v) x-9 J 1 Oml **D^.TSfiT? 2 2 NrRS 

sb^x »«*«BE«*LTiiytaai*7>*-7*i o%#wirs (w/v) 

x* y 10ml lc»»LTkaT 3 1 ^IBHK^ L/c 0 *aaiE*H*LTS 

&&?n-? h^^-KttU h'J7;l/tnS^0. lK£*T*-4(v/v 

JJX* 13 4mg(0. 19 5mmol) JR* 2. 2% 
MS (ESI, m/z) 342 (MHO 

H-NMR (DMS0-d6) 5 3.20-3.23 (2H, m) , 3.81-3.85 (2H, t) 
. 4.24 (2H, dd) , 4.38 (2H, dd) , 7.25-7.40 (4H, m) , 7.50-7.60 

(4H, m) , 8. 18 (2H, brs) , 9. 60 (4H, t) 
%Wfr\ 2 8 

6 6 
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N- [2- (3-7; ^77x; + ^) x^;k] -4-O^K>X7; K 

4-OV-r;l/^m§S?7 8 Omg (3. 4 5mmo 1) iffill 0ml IC^ 
^7^A-i$10 0rag, Sffi&O. lml^DD^s 4>BE**?f3e 

tlfcM^^^oo^^^l 0mllc«^ HJif-;P7^>0. 7 3m 
1 (5. 2mmol), 1 - (3 - ^;P7 $ 7 h» - 3 -x^;l/#;U 
t:^^ i FM!2 2 0mg (1. ISmmolK 1-t Kn*My/HJ 
77~;H 5 5mg (1. 1 5mmo IK 3- (2-7Ui^>» 
- h U ^to2 06mg(l. 04mmol) Zija*-, 1 8 B£fiMt#Lfco R 

JR» 1 5 0 m g ( 0 . 3 1mmol) JR^ 9% 
MS (BSI, m/z) 374 (MH+) 

H-NMR (DMS0-d6) 5 3.65 (2H, dt) , 3.99 (2H, s) , 4.20 (2H, 
t) , 7.15-7.41 (10H, m) , 7.53 (1H, dd) , 7.78. (2H, d) , 8.66 
(1H, t) , 9. 14 (2H, br) , 9. 27 (2H, br) 
»2 9 

N— [2- (3-7;^;7x; + y) xf;i/] -4- V > — 1 -ij )\s 

4- [N- [2- (3 -7$ iV7xy*-» x^;U] #;l/A*>f )V) gMM® 

6 7 
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4- (4 YZ-isiifrit-frKyVi )\d \£U s Jy-l-l3A/#yBL t- 
zf^fro&tiL 'Vuvy-i-iiA/tf^m t-> r f-;U4. 93g (26. 5 
mmol)> HUx^;i/7~>4. 8ml (3 4. 5mmol) 
A>7i K5 Oml+fcftTltfcU ^C^fU7^;i/i*y>f ;l/xxf^o 
2 5g(2 6. 5mmo 1) ^^o< Oi*DX.l 6^PaW^L/Co ^ 

iRM 7. 08g(20. 3mmol) JR^ 77% 
MS (ESI, m/z) 349 (MH+) 

H-NMR (CDC13) 6 1.47 (9H, s) , 3.25-3.60 (6H, m) , 3.60-3. 
80 (2H, m) 3. 94 (3H, s) , 7. 46 (2H, d) , 8. 09 (2H, d) 
X@2 

4 - ( 4 - # ^> W W tr^ 5 y > - l - # t - T^u© 
4 - (4-^ h * •> # > /id tr^5 y > - i - * t 

-•/^;l/7. 08g (20.3ramol) ^^y-;HOmK THF 4 0m 
1 «#1#U 1 S£*BMfc* h 'J ^A7K«5 1ml (5 1 mmo 1 ) £Jjn*-> 
8 0#St#Lfc« R£ift£«Era±8U 1S^ ««£iDxJWxf'* 

JR»6. 7 8 g (2 0. 3mmo 1) W 100% 
MS (BSI, m/z) 335 (MH+) 

H-NMR (CDC 13) 6 1.41 (9H, s) , 3.20-3.50 (6H, m) , 3.52-3. 

70 (2H, m) , 7.49 (2H, d) , 8.01 (2H, d) 

1*13 

4- [4- [N— [2- (3-->7;7x/+-» x^Uj fjA/'^JAS] 

6 8 
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4- (4 W;b) h'^-5^>- 1 t -zf^JV 

1. 60g(4. 8mmol)> 3- (2-7;;xh + ^) ^ > 7 - h 'J A 1 
. 58g (8. Ommol) ,4'Jxf/l/75>l. 6 7ml (12mmol) 
, l-hKD¥M> , /h , J7 , /-;l'6 5 0mg (4. 8mmol), l-(3 
- U^d h°;l/) - 3 -x^W^l/tf^ $ K&S?i& 9 2 0 mg (4 

. 8mmo 1) ^^yf;l/^l/A7; K2 Oml*k ^ST-BfeStftUco mm 

iRSl. 44g(3.02mmol) 63% 
MS (ESI, m/z) 479 (MHO 

H-NMR (CDC 13) 6 1.47 (9H, s) , 3.20-3.60 (6H, m) , 3.62-3. 
80 (2H, m) , 3.91 (2H, t) , 4.20 (2H, t) , 6.60 (1H, brs) , 
7. 15 (1H, d) , 7. 18 (1H, s) , 7. 28 (1H, d) , 7. 39 (1H. t) , 
7. 49 (2H, d) , 7. 82 (2H," d) 
I*§4 

N- [2- (3-7;^;7x;^» xf;l/] - 4- (b'^5 : J >- 1 

4- [N— [2 - (3-7i^y7i/4--» x^yl/] t> JW<*4 )V\ 

4- [4- [N— [2- (3-->7;7x; + i/) ijjW<*JM K 

yVJfr] -M^ ; Jy-i-i]J^>m t -7*71/1. 4 4g (3. 0 2m 

mol) ^4^^b7kS^i;^+-9->5ml4»^U *CMftfl2k*£- 

3 0%£t? (w/v) i^y-;U5ml*Jp^T^ffl-P3BHK»». 

ES*LT»fc&iBf£y>*.=.7£l 0%^-W^-S (w/v) i*y-;l/jg&5 

mllcfc#LT^&T»2 2B*|HHI#Lfco 8&£^LT^&nfca®<&£** 

6 9 
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-r-KftU h'J7MDft»*0. (v/v) . 7Ki74r h- h 

N- [2- (3-7;^;7x^-» if-;!/] -4 - (tf^v^- 1 -57^ 

JR* 145mg(0. 23mmol) 7. 7% 

MS (ESI, m/z) 396 (MH+) 

H-NMR (DMS0-d6) <5 3. 10-3.23 (6H, m) , 3.40-3.80 (2H, m) 
, 3.65 (2H, t) , 4.23 (2H, t) 7.33 (1H, d) , 7.38 (2H, d) , 
7.50 (1H, d) , 7.55 (2H, d) , 7.95 (2H, d) , 8.86 (1H, t) , 
9.00 (2H, brs) , 9.20 (4H, d) 

4- [N- [2- (3-7^;7x; + ^) xf;V] i))W<=e^)V\ £Jg$& 
MS (FAB, m/z) 356 (MHO 

H-NMR (DMS0-d6) 6 1.34 (3H, t) , 3.68 (2H, dt) , 4.23 (2H, 
t) , 4.38 (2H, q) , 7.35-7.40 (3H, m) , 7.51 (1H, t) , 7.97 

(2H, d) , 8. 02 (2H, d) , 8. 92 (1H, t) , 9. 10 (2H, br) , 9. 26 

(2H, br) 

msmz o 

4- (4 -y-tr h-r ^ YJA/Vuvy- l -*;u^?-;l/) -N- [2- (3- 

N- [2- (3-7i^;7x/ + ->) xf;l/] -4- (tr^^>-l-* 

;l/t:x;l/)OX7;F 2h»j7^nftiWS5 9 7 mg (1. 51mmol 

)^x^-;H2mli:g)SU h U xf/H ; > 1 m 1 (7. 8mmol) 

7 0 
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% i&g?j£3 8 0 mg(0. 7 6 4 mm o 1 ) fcfln* 

/M-nft»£0. (v/v) TktT-bb-hVfrom&tmX'fetii 

JRS 23. 3mg(0. 035 mmol) JR$ 2. 3% 
MS (ESI, m/z) 437 (MH+) 

H-NMR (DMS0-d6) 6 2.30 (3H, brs) , 3.10-3.25 (2H, m) , 3.40 
-3.80 (8H, m) , 4.24 (2H, t) , 7.30 (1H, d) , 7.39 (2H, d) 
, 7.52 (1H, d) , 7.55 (2H, d) , 7.95 (2H, d) , 8.70 (1H, t) 
, 8.87 (2H; brs) , 9.22 (4H, d) 

mmms 1 

N- [2- (3 — T ^ : JJ ~7 x J ^-iy) - l-TU^yXTl K ~ 

N— [2- (3-i/7;7x;+'» -4-7;M>X7; K©&/& 

3- (2-7^iF + -» mm^A. OOg (20. 4m 

mo 1) %i?/1->l'*Jl'A7 i K5 0 m l idjg$U h 'J xf-;UT ^ > 6 . 2 m 
l (4 3. 8mmo IK ^57^ 2. OOg (14. 6mmol) 

, 1 -h Ko + i/^>7hUT7-;l/l. 98g(14. 6mmolKl-( 
Z-i?/?Jls7% J-7v\i)V) -Z-^friifrXyj X Ki£$i£2. 80g ( 

i4. 6mmo i) *q°ct<ijq^ m.m.T*-mmwitz 0 mm^j^mmm 

7 1 
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MM 1. 69g (6. Olmmol) 29% 
MS (ESI. m/z) 282 (MH+) 

H-NMR (DMS0-d6) 6 3.58 (2H, q) , 4.15 (2H, t) , 5.61 (2H, 
br) , 6. 54 (2H, d) , 7. 32 (1H, d) , 7. 38 (1H, d) , 7. 44 (1H, 
s) , 7. 58 (2H, d) , 7. 95 (1H, s) , 8. 19 (1H, t) 
1*1 2 

N- [2- (3-7^/7x; + -» -A-Tl^<yX7i K — 

N- [2- (3-->T/7iy + » xf;H -4-7^/^yX7S Kl 1 0 

mg (o. 3 9mmo i) z&mmntu $mmix.ms tmmvmmm^ 

M 45. 5mg (0. 0 8 7 mmol) JR* 22% 
MS (BSI, m/z) 299 (MH+) 

H-NMR (DMS0-d6) 6 3.21 (2H, br) , 4.38 (2H, dd) , 7.19 (1H, 
s) , 7. 34 (1H, d) , 7. 36 (1H, s) , 7. 42-7. 60 (5H, m) , 8. 42 
(3H, br) , 9. 34 (2H, br) , 9. 54 (2H, br) 

mmm 3 2 

N- [2- (3-7;^;7x;+v/) xf-;l/] - 4- (7i-W^VXyl/* 

-;ut ^ j ) ^>X7 $ K h y 7;i/*p»»£©£jS 

N- [2- (3->7;7xy+-» 3L=f-M - 4- (7x-;l/^y^M- 

;i/T^ y) oxr^ Ko^jfi 

4-7$ y-N- [2- (3->7;7x; + -» ^>X7$ K6 7 

Omg (2. 3 8mmo 1) ^^^f;l/W7; Kl 0ml fcig#U >M V 
^ot'^xWi V0. 4 2ml (2. 3 8 mm o 1 ) . a - h;Ux>x;U^ 
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-;^D'JK4 5 4mg (2. 3 8 mm o 1 ) £ 0 °CT1JD^ 1 3 B#BfHI# Liz 

Omg CO. 4 6mmo 1) J&i£ 19% 
MS (BS1, m/z) 436 (MHO 

H-NMR (CDC 13) 5 3.70 (2H, t) , 4.10 (2H, t) , 4.79 (2H, s 
) , 7.10-7.19 (2H, m) , 7.20-7.28 (2H, m) , 7.30-7.40 (5H, m 
. ) , 7.48 (2H, d) , 7.51 (2H, d) 
X*i2 

N- [2- (3 -7; y;7x; + -» xf-;U] - 4- (7x-/W^>X;l/^ 
-J17 i J) OX7 i K h 'J7MdM©M 

N- [2- (3 -i/TJZr^J xf^/] -4- C7xx;M 
-^7 ^ / ) ^>XT ; K2 6 lmg (0. 6 mm o 1 ) iCi&fbTKS^ 3 0 %# 
ts (w/v) x*y-;H 0 m 1 ^Ib^lX^MX 3 0R8«#8L »i«*«Ea* 
LTMM7>tx7^1 0%^tr<S (w/v) x^/-;l/&$l 0ml 

ic*<!iLT$aT?3 1 nff b w^l/co wm*% : kLTni>tiKm®**t* k 

KttU h U 7;M-dS1f$£0. 1 (v/v) . TKiT-t? hx h V ;l> 

JR» 7 1. 7mg (0. 12 7mmol) W 2 1% 
MS (ESI, m/z) 453 (MH+) 

H-NMR. (DMS0-d6) 5 3.69 (2H, t) , 4.19 (2H, t) , 4.53 (2H, 
s) , 7.20-7.40 (11H, m) , 7.84 (2H, d) , 8.64 (1H, t) , 9.10 
(4H, d) 

$mm* 3 
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N- [2- (3-7;->;7x^y) x*;U] -4-7x;+-^>X7; K 

4 - 7x; 2 9 6mg (1. 4mmo 1) ^^^oo^>i o 

nl^Si h';x^;UT^>0. 56ml (4. 2mmolK I- (3 
- 'J* * j 7*o hVU) - 3 -x^l/T^l/tfiM * FISi&2 9 5 mg (1 
. SmmolK l-tKn + ->'<> , /h'J7 , /-;l/2 0 8rag (1. 5mmo 
1) > 3 - il-TX J 3-Y*c=s) KyV- b VJUl&Bm2 7 7 mg (1. 4 m 

mo i) ztaA^ i GmmmwLfzo &u&k**r&imu wmt^fux-mi 

Ogftl:iJoTSM^Bfc 0 jRft 3 6 0 mg (0. 7 4mmol) JR 
$ 5 3% 

MS (BSI, e/z) 376 (MH+) 

H-NMR (DMS0-d6) 6 3.67 (2H, dt) , 4. 21 (2H, t) , 7.01 (2H, 
d) , 7.07 (2H, d) , 7.18 (1H, d) , 7.30-7.48 (5H, m) ,7.53 

(1H, dd) , 7. 88 (2H, d) , 8. 70 (1H, t) , 9. 23 (2H, br) , 9. 29 

(2H, br) 
3 4 

N- [2- (3-7;^y7x; + y) xfyl/] -2- [N-> *\fl/-N- (hf 
XIII 

[N-^f-;l/-N- W)i»-i-4Ad TiS] AsO&tfL 
4-^oDfU^>i 7 g (l l 3mmo 1) > (>f-;i/7$y) SK**-* 
1 7 g ( 1 1 l mm o 1 ) N h ij xf-^7 ;>47ml (3 3 3mmol) ^+ 
^^3 5 0111 1 *13 0°C-<?2 4^Fa1^L/c 0 9«**^£tttfi*jK|<!: Ltf 
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ft* 1. 28g(6. 59mmol) JR$ 6% 

H-NMR (CDC13) 5 1.26 (3H, t) , 3.09 (2H, s) , 4.17 (3H, s 

) , 4.24 (2H, q) , 6.49 (2H, d) , 8.25 (211, d) 

Ig2 

[N-^f-^-N- (t:U:^-4— OU) 7iJl mm gtttt<Z>&Jft 
[N-^f-;i/-N- (t'U v>y-4-f;l/) 7 5/] Mfcxf-/H. 2 8 g ( 

6. 6 Ommo 1) tV**-** 3 0 m 1 4>P$U 1&£&6*2 6 m 1 £An;i 

, 9 5°C-e2 0im»mft. »«*«EES*LT«jBft^«J*»fco 

JR* 1. 24g(5. 1 9 mm o 1 ) . JR$ 79% 

H-NMR (DMS0-d6) <5 3.19 (3H, s) , 4.48 (2H, s) , 7.03 (2H, 

brs) , 8.30 (2H, brs) 

IH 3 

N- [2- (3 -75 *JJ 7i7 if^/] -2- [N-^f-^-N- (t° 
•;^>-4--f/U) 7 5/] 7-trh7 5 K — HJ 7;U*Dljs»&©£j£ 

[N-/^;U-N- (h'U ^>-4-^;l/) 7 5/] ^ £&&3 0 Omg 
(1. 2 6mmo 1) > 3- (2-7^xF^-» ^>V-hU^3 0 Omg 
(1. 5 1mmol), b V x^;U7 5 > 0 . 2 1ml (1. 5 1mmolK 
l-tKn+i/K>yh'J7 > /-^2 0 5mg (1. 5 1mmol)> l-(3 
- it/ ^U7 ;;^o b';U) - 3 -xf-;U#;M?$M 5 Ktttttt 2 9 0 m g (1 
. 5 1 mmo 1 ) ?Jl*)li»7 5 K 1 . 3 m 1 4u IST-WLfco 

/v) x^y-^2ml*3ta>LraaTf7HlBHWMIx &&£^E&£LT*t/c 
^7^-7^1 0 (w/v) i^;-«2ml lc&fl?LT 
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'J7Md»o. \%^mirh (v/v) , TktT-tb-i-vjwm&mm. 
x-m&Ls BfiMvy ? t is 3 zzti^t). mm\\L^^mz 

o 

JR* 1 85mg (0. 28 lmmol) JR$ 2 2 K 
MS (ESI, m/z) 328 (MH+) 

H-NMR (DMS0-d6) 6 3.24 (3H, s) , 3.50 (2H, t) , 4.10 (2H, 

t) , 4.30 (2H, s) , 6.99 (2H, brs) , 7.31 (1H, d) , 7.33 (1H 

, s) , 7.40 (1H, d) , 7.57 (1H, t) , 8.25 (2H, brs) .8.56 ( 
1H, t) , 9. 38 (4H, d) 

mm 3 5 

N— [2- (3-7i^;7x; + -» i^;t/} -4- [ (h° U ! J>- 4 
) 7 5. j] ^sX7i K -Ml7^o8W«©^(S 
1*1 1 

4 - [ (£U 4 —f)U) 7i;~\ $l#Kif;V0^ 
4-^pnfU v?>4. 5 7 g (3 1 mmo 1 ) s 4 -7 ^ 
5. 03g (3 lmmol) 0 0ml h'Jxf;V7^ 

> 1 2. 7ml (9 2 mmo 1 ) 5 0 mmMMMLtz 0 5 

07^77^ -THIS! U 3»fc£«J*1§fco 

iR» 3 6 0 m g ( 1 . 4 9 mm o 1 ) JR$ 5 % 

H-NMR (CDC13) 5 1.40 (3H, t) , 4.37 (2H, q) , 6.95 (2H, dd 

) , 7.19 (2H, dd) , 8.03 (2H, dd) , 8.38 (2H, dd) 
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N- [2- (3->7;7i;+-» x^;U] -4- [ ( f'J 5? V- 4 -^;U) 

4- [ (try ^y-4-^1/) 7^y] £MKxf\/H 8 Omg (0. 7 4 
3mmo 1) ^H5mli:«^ 7 0°(n?l 5 B^itftLfco 

y^oo^^>5mli:«-li:> h 'J x^;U7 ^ > 0 . 2 3ml (1. 
6 4mmolK 1- ( 3 ->JM f-JVT i J "7u tfyU) - 3 -xf-^rtJW-CSM 
i TOtl5 6mg (0. 8 2mmolK l-hKo+'X^/hUT 1 /- 
;U2 0 8 mg (0. 8 2mmo IK 3- (2-7^ih4<» "Cy*/- h 
^^fc7K*B»Bll 99mg(0. 82mmol) 1 6^»Lfc 0 S 

ntzo 

jRfi 99mg (0. 27mmol) JR* 37% 

H-NMR (CD30D) <5 3.78 (2H. dt) , 4.23 (2H, t) , 7.06 (1H, dd 

) , 7.25-7.40 (6H, m) , 7.85 (2H, dd) , 8.19 (2H, dd) 

IS 3 

N- [2- (3-75v?;7i;+i/) ifA/] -4- [ (e»J 5»- 4 
) 75^] 0X7 5 K rh'j7;^n«®^ 

N- [2- (3->7;7x;*-» xf-;W] -4- [ CtTU 4 — f^U 
) 7^y] OX7 5 K9 5mg (0. 2 7mmo 1) &&tfcffl 1XS6 &ft|R 
©Hf^K:a6oT<Wjk^|j!*»A:« 451* 5 1mg(0. 08mmol) ft* 

3 2% 

MS (ESI, m/z) 376 (MH+) 



7 7 
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H-NMR (DMS0-d6) <5 3.68 (2H, dt) . 4.24 (2H, t) , 7.24 (2H, 
d) , 7.30-7.37 (2H, m) , 7.39-7.48 (3H, m) , 7.53 (1H, dd) , 
7.98 (2H, d) , 8.12-8.26 (1H, m) . 8.34 (2H, d) , 8.80-8.89 
(1H, m) , 9. 16 (2H, br) , 9. 33 (2H, br) 

mmm 3 6 

N- [2- (3-7i^;7x; + -» - 4- Ql-t1-)Vii)W<*:4 

jv) ^ yxr i k h y 7 jit u&mmv&tft 
im 

N- [2- (3->>7;7xy+-» x^;t/] -4- (N-y =f-)lii)W<^4 Jl 

4- [N— [2- (3->7;7x; + -» x^;i/] *;w<^e>f;u] £H« 
1 5 Omg (0. 4 8 mm o 1) N 9 u PiUS^-^^A' 5 2 mg (0. 4 8 mm o 
1) N KiJiWJVO. 5ml > 4 0%^;^f;V7; >7k?§i& 

3 m 1 ^m^-cmm 3 1M 2 £|5|tiic LT^Sft&tl^/co 
iR4 8 7mg(0. 2 7 mmo 1 ) TO 56% 
H-NMR (CDC13) 53.05 (3H,d) ,3.90 (2H,dt) ,4.20 (2H, t) ,6.20 ( 
1H, br) . 6. 61 (1H, br) , 7. 15 (1H, d) , 7. 17 (1H, s) , 7. 27 (1H, d) , 7. 39 
OH, t) , 7. 83 (4H, s) 

urn 2 

N- [2- (3-7v^;7x; + >» xf;H -4- (N-^ J-JlilJW^J 

^vX7; F h 'J 7;vto^oM 
N- [2- (3->7;7x; + -» xf;l/] -4- (N-n-friUl'^Jfr 
) ^>X7; K.8 3mg (0. 2 6 mmo 1 ) ^TH;&fe0)] 3 1*1 3 <bIHl1t{C 

$LM 68mg(0. 1 5 mm o 1 ) TO 58% 

7 8 
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MS (ESI, m/z) 341 (MH+) 

H-NMR (DMSO-d6) 52.80 (3H,d) ,3.70 (2H, dt) ,4.20 (2H, t) ,7.34 
(1H. d) , 7. 39 (1H, d) , 7. 40 (1H, s) , 7. 54 (1H, t) , 7. 88-7. 94 (4H, m) , 8 
. 54 (1H, d) . 8. 82 (1H, t) , 9. 05 (2H, br) , 9. 28 (2H, br) 

mmm 3 7 ' 

N— [2- (3-7;^7x; + -» xfyl/] - i -7 *-jU<yX7 Z K 

4 -7x-;l/$Ml 3 2mg (0. 6 7mmo 1 ) ^•^Doy^^l 0 
mll«l h U xfyl'T ^ y 0 . 28 ml (2. OmmolK l-(3 
-i?J?-jl7i J-?u\Z)V> -Z-z-^frijfrtfiH ~ K£8^1 4 lmg (0 
. 73mmolK 1 -t Fo^^V^/h 'J77-;l/5 9mg (0. 59mm 
o IK 3- (2-7^ih + ^) '0»/-hU4^ftWfil 3 2mg (0. 6 
7mmo 1) &1epL, 1 6^H^L/c 0 £Jft&£7jOr^U Wx^^Ttt 
tbUc 0 W$®£7K m^TKM^-hU^A^ &*D:ft£7k-ai«ML &7k 
«7^->-7AT« LTibtifciSt^M 1 II 6 t 

mmvmmz'&^T&mit&wzmzo u& 3 omg (0. 0 8mmo o 
urn 8% 

MS (BSI, m/z) 360 (MH+) 

H-NMR (DMS0-d6) d 3.89 (2H, dt) , 4.25 (2H, t) , 7.31-7.45 
(3H, m) , 7. 48 (2H, d) , 7. 52 (1H, d) , 7. 54 (1H, dd) , 7. 73 
(2H, d) , 7. 78 (2H, d) , 7. 98 (2H, d) , 8. 82 (1H, t) , 9. 15 
(2H, br) , 9.33 (2H, br) 

m.mn 3 8 

N- [2- (3-7v^;7x;+-» xf-;l/] -4-«>^o^v/;K>X7 

7 9 
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4->?D^y;l/$Ml3 6mg (0. 6 7mmol). y/f-d/iM/ 

A7U'5mK N-/fWWJ>0. 0 7ml (1. 3 4 mm o 1 ) #1- 
^T^oo^ifyl/O. 10ml (0. 6 7mmo 1) «r*DX.3 O^ffi^L 
fco PlzaT> 3- (2-7iyx^-» ^ ( /-h'J«Il 3 2mg (0 
. 6 7 mmo 1 ) &ftliL giSl-ULT 1 B|BaS#Lfco R^^tRTWL. 

7K»v ^ *> Aim lt# b tifcss^^^» i xs 6 

iRfi 40mg(0. 08mmol) <W 12% 
MS (ESI, m/z) 366 (MH+) 

H-NMR (DMS0-d6) 5 1.18-1.51 (5H, m) , 1.45 (9H, s) , 1.65 

-1.78 (5H, m) , 2.52-2.63 (1H, m) , 3.65 (2H, dt) , 4.21 (2H 

, t) , 7,25-7.37 (3H, m) , 7.39 (2H, d) , 7.54 (1H, dd) , 7.79 

(2H, d) , 8. 68 (1H, t) , 9. 15 (2H, br) , 9. 34 (2H, br) 

wm 3 9 

N- [2- (3-7v^;7x;+-» x^U] - 4- ( t°^5 'J >- 1 -X;U 
181 

4- (4-y h ^i/^/v^-^Kyfyx/i/*-;!/) -h'^^^y- 1 -77;^: 

H't.yVy- I t-7"f;H0. 67g(57. 3mmol) 

^i?yWwl/A7 ;K18 0ml ICgtfSU VZfu tVUxf-;UT ;>1 0 

ml (5 7. 3mmo 1) ^ fcitf^^ W^A7^ K2 0mlCiILf:4 

-3- K-^>-fe*>X;P^~^^o'J Kl 7. 3 g (5 7. 3mmo 1) &0°C 

5B#RSjffi#L*:o WS?x^;^lfitB^<!:L^{^oTtoSL4- ( 

8 0 
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Wtozmtz* z(omrni*yt s f-fl'*)\'i*Ti ki 5 omii^nu 

•^A (I I) 750mg(3. 5mmol) , ^y-;l/55ral (1. 39 
mo 1 ) „ h »J if-;U7 ;>1 9ml ( 1 3 9 mmo 1 ) 

iR»4. 3 0 g (1 l. 2 mmo 1) -JR$ 2 0% 

H-NMR (CDC 13) <5 1.42 (9H, s) , 2.98 (4H, t) , 3.51 (4H, t 

) , 3.97 (3H, s) , 7.82 (2H, d) , 8.20 (2H, d) 

IS 2 

4- (4 -ij KyifyK))/*— - ! j >- 1 -i}JVt'>W. t 
-73-)i<D&f& 4- (4-^ h + ->^;l/^;i/^>-lf>x;l/^-;l/) -fcW 
i?>-l-*J\/#>m t-y^JVA. 30g (1 l.Zmmol)^^;- 
JUi 5m K THF1 5ml4»iW*U l«^IHb* h U 1 7ml 

^i-frzmtiimi&tu nmzvtiTtmu &m4k&®£mz 0 

Ml. 41g(3.8mmol) JRa& 3 4% 
MS (ESI, m/2) 398 (M+Na+) 

H-NMR (CDC 13) 5 1.41 (9H, s) , 3.02 (4H, t) , 3.52 (4H, t 
) , 7.84 (2H, d) , 8.24 (2H, d) 
IS 3 

4- [4- [N— [2- (3-i/7;7x;^-» x.=f-)V\ O 

(4 -#;i/*:**><>-tf>x;u*^;i/) t°^^>- l t-7 

8 1 
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^;H. 4 1 g (3. 7 9mmo 1) £V/ *JU*JUJ*7 i K+«#U >KftT 

h \) x.^)V7 I y 1 . 3ml (9. 2 5mmo 1 ) * ^DO«»xf;l/0. 3 8 
ml (3. 9 5mmo 1) Ztiaz-SftrmftLt:®:. 3 - (2-7i;x^-> 
) 'OV-MJ^l. 02g (4. 6 1 mm o 1 ) %:lMZ.tz 0 §M.lcM LT 2 B# 

iR* 1. 88g (3. 6 6mmol) 9 7 % 

MS (ESI, m/z) 537 (M+Na+) 

H-NMR (CDC 13) <5 1.40 (9H, s) , 2.97 (4H, t) , 3.49 (4H, t 
) , 3.91 (2H, dd) , 4.19 (2H, t) , 7.03 (1H, t) , 7.14 (1H, d 
) , 7.17 (1H, s) , 7.27 (1H, d) , 7.38 (1H, d) , 7.78 (2H, d 
) , 7.98 (2H, d) 
Xg4 

N— [2- (3-7v^7i;+-» x^;H -4- {UUity- 1 -XJls 
[4- [N— [2- (3 -'>7/7xy x^U] 13 JW<*>( J\S] O-g 

V^vy-i—hfrtfyW. t-7>/H. 88g(3. 66 
mmo l) £48££ft7k*££tf-:>**if->0. 9 2ml (3. 6 6mmol 
) 4>«#U *n^atfl:7k*£3 0%#ir (w/v) i^;-;Mral^x.T 

£ (w/v) y 5 m l fc&JS? LT^ST 1 7 BSPalffiftLfco 

& (v/v) , frtT-bh-tvjMm&mmvmtiiU Btfi®<Dy??y 3 y 

8 2 
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JlXfi 736mg(l. 12mmol) W 31% 

MS (ESI, m/z) 432 (MH+) 

H-NMR (DMS0-d6) <5 3.12 (4H, d) , 3.20 (4H, d) , 3.70 (2H, 

dd) , 4. 22 (2H, t) , 7. 32 (1H, d) , 7. 38 (1H, s) , 7. 40 (1H, 
d) , 7. 54 OH, t) , 7. 90 (2H f d) , 8. 14 (2H, d) , 8. 60 (1H, 
brs) , 8. 95 (1H, brs) , 9. 15 (4H, d) 



8 3 
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4 - (4 -7-fcr b-r $ YJfrV^Vy- 1 -N- [2 - (3 - 

N- [2- (3-7;v^;7x;#-» xf-;l/] - 4- ( \*U i> V- 1 
*x;l,) ^>X7~ K U7;l/^-Dg^^2 4 Omg (0. 3 6 4 mmol) 
^;-yl/3mli:giL MJ $ > 0 . 2 7ml (1. 8 9mmo 

l) s xf-;U ytYJiy-Y *&$^9 5mg(0. 7 6 4 mmo 1) ^ 

'J-7;t/:ta^S?£0. \%<k^t%> (v/v) 7Ki7-fe h- h U ;i/®«^»jKT* 

113mg(0. 16lmmol) JRsfs 4 4% 
MS (ESI, ro/z) 473 (MHO 

H-NMR (DMS0-d6) <5 2.18 (3H, s) , 3.05-3.18 (4H, m) , 3.58- 
3. 68 (4H, m) , 3. 75 (2H, t) , 4. 44 (2H, t) , 7. 31 (1H, d) , 
7.39 (1H, s) , 7.41 (1H, d) , 7.54 (1H, t) , 7.88 (2H, d) , 
8. 12 (2H, d) , 8. 68 (1H, s) , 9. 05 (1H, 0 , 9. 28 (4H, d) 
«^J4 1 

n— [2- (3-7;i?;7x; + ^ ifM - 4- [ (try yy-i-jji) 
Xgl 

4- (4-3-hX>^) t''J^><D£j& 

4 -OVJltfV iSy$. 0 g (3 Ommo l) *»K3 Oml icg^ti:, Wk 

%BK3. 53ml (6 5mmol)> 3^12. 9 9 g (1 1. 8mmo 1) , 

3«th'J^Al. 17g(5. 9mraol)^ 7 0t7?2 0« 

8 4 
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JRM 2. 7g(9. 2mmol) 3 1% 

H-NMR (CDC 13) 6 3.91 (2H, s) , 6.92 (2H, d) , 7.07 (2H, d) , 

7.64 (2H, d) , 8.50 (2H, d) 

1*12 

4 - [ ce»j 4 — oi/) ^ f-;n £m#i?y f-yu©^ 

4- fcTU^^l. 03g (3. 4 9mmol)^> 

Kl 5 m 1 KfeMZits »^^>7 A3 9mg (0. 1 8 mm 
o 1 ) , HJ ^^;b7 ;>0. 97ml (6. 9 8mmo 1) > 
2. 8 2ml (6 9. 8mmo 1) £flQ;i> -^b^S#^ 7 0°C^6^ 

m.7kx»m&&m&, lt^ s> u * 5 a * p ^? h 

JK*-6 3 0 mg(2. 7 8mmol) JR$ 7 9% 

H-NMR (CDC13) 5 3.91 (3H, s) , 4.02 (2H, s) , 7.08- (2H, d) , 7.24 

(2H, d) , 7.98 (2H, d) , 8.51 (2H, dd) 
113 

N- [2- (3->7;7x;*>» x^;U] - 4- [ (h°U i?>- 4 --T;U) 

4- [ (h 0 'J^>-4--01/) $ES^>^^2 6 2mg (1. 15m 

mo 1) ^i5mli:»ti:, 7 O^CTl SBtMftL/Co &&&S:£L 

8 5 
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0. 24ml (1. 73mmolK 1 - ( 3 - it / f-frT I J -fa fcT;U) - 3 
-xf;l/*;i/t:^U'«ill2 4 3 mg (1. 2 7mmolK 1-t Ku* 
fO'/bVTV-JUl 7 2mg (1. 2 7mmo I ) > 3 - (2 -7 
*» OV^h U;l^&ife%3 0 8 mg (1. 2 7ramol)^ 15^1 

3 2 0 m g ( 0 . 9 0 mm o 1 ) JR$ 7 8 % 

H-NMR (CDC 13) 5 3.89 (2H, dt) , 4.02 (2H, s) . 4.18 (2H, t) , 

6.46-6.57 (1H, m) , 7.16 (2H, br) , 7.25 (2H, d) , 7.27 (2H, 
d) , 7.39 (1H, dd) , 7.74 (2H, d) , 8.51 (2H, dd) 
If§4 

N- [2- (3-Ti ^7i/f» 3-=f-)V\ -4- [ (trtf5»-4— OU) 

N- [2- (3-i/7;7x;+-/) -4- [ (tfy ^y- 4 ->ou) 

yfvl/] ^>XTS K2 1 8mg (0. 6 lmmo 1) *lBlftJSMt U 
1 III 6 <hE8®»fftcftoT^b^£&fco 
iRfi 17 0mg(0. 4 5mmol) JR$ 7 4 % 
MS (ESI, m/z) 375 (MH+) 

H-NMR (DMS0-d6) <5 3.65 (2H, dt) , 4.20 (2H. s) , 4.21 (2H, 
t) , 7.22-7.43 (5H, m) , 7.47 (1H, dd) , 7.60 (2H, d) , 7.83 
(2H, dd) , 8. 65 (3H, br) , 9. 08 (2H, br) , 9. 28 (2H, br) 
2 



N- [2- (3-7;-^y7x; + '» - 4- [ (t*^U^>-4-^ 
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'Jf» *f-j\S\ <yX7i K ~ h y 7;M-pSI$Mfi©£fifc 

4- (^Dt^f;V) $&#BMf7l/2.. 2 9 g (1 Ommo 1) (Ch'Jx^yl/ 
7^X77^ h 6. 6 4g (4 0mmol)m 1 5 0 °CT 1 9 BftaSftLfco 

jRfi 2. 6 g (9mmo 1) iR^ 9 0 % 

H-NMR (CDC 13) . 6 1.25 (6H, t) , 3.20 (2H, d) , 4.02 (4H, dq) , 

7.39 (2H, d) , 8.00 (2H, d) 

XM2 

4- [ [l - (t-7*h*2/*-rt/jK— ^) e^y vy- 4 -- f y-r>] yf-;i/] 

4 -h'^y K>1, 0g(5. Oramol) i:HJxfjl/7;>2, 7ml. 
(2 0. Ommo 1 ) s V- t -7>;I/*7;M-C*- h 1. 8 4g(8. 4 5 mm 
o 1 ) „ ^nn^>30ml 1 9 BSRaSBfcLfco- Rjfc&£7RT"«U 

•? •> 7 u 1 - 1 - r h * •> a 

4 - tf ^ >; K >&ntio 7k#T. TK^-fb^ h'J9A24 lmg (6. Omm 
o 1) icxh^b Kn75>8 OmK 4- (yxh+->*x*>J^f*) 3c 

fzl - t-7*h + ^^;l/^-;u-4-t°^y Kv»K'»*loA2 0BtH«#Lfco 

5 A 7 d -7 h ^5 7 * -T-ffiSS U *Hft^»*»feo 

JRfi 1. 2 6g(3. 8mmol) 7 6% 

8 7 
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ll-NMR (CDC 13) <5 1.48 (9H, s) , 2.38 (2H, dd) , 2.44 (2H, dd) , 

3.42 (2H, dd) , 3.53 (2H, dd) , 3.89 (3H, s) , 6.39 (1H, br) , 

7.24 (2H, d) , 7.98 (2H, d) 

X@3 

N- [2- (3 -i/TJ 7i/ + -» x*-;!/] - 4- [ (1 - t -7h**>rt;l/ 

4- [ ( l - t - 7 h+i/*;i/«txij 4 - ^ 'Jf» £ 

m#$;< f;l/3 3 1mg (1. 0 mmo 1 ) Id 1 ^KK^ h U * A 6 m K 

x^-Mfimi srim*. 1 8 matm l/co i m^mmrmm^ l 
x% ^nfzk^mK^T, y y f^*;t/A7 ^ k 5 m i> n - > ^;nr;i/* y 

>0. 22ml (2. OmmolK ^na^txf ;l/0. 10ml (1. 0m 

mo 1) £ip;L3 0$HK#Lfc o IWT> .3- (2-7i;x^.» 

h U ;HWb!K*»& 2 4 3 m g ( 1 . Ommol.) £Jn*-. LT 1 l$H 

tZo 

J&fi 3 0 9mg(0. 6 7mmol) JRsp 6 7% 
H-NMR (CDC13) 5 1. 48 (9H, s) , 2. 35 (2H, dd) , 2. 44 (2H, dd) , 
3.41 (2H, dd) , 3.52 (2H, dd) , 3.89 (2H, dt) , 4.18 (2H, t) , 
6.37 (1H, br) , 6.51-6.60 (1H, m) , 7.17 (1H, br) , 7.23-7.29 
(1H, m) ,7.39 (1H, dt) , 7.74 (2H, d) 
1*14 

N- [2- (3-7;^;7i> + -» x^;l/] - 4- [ (f^U : J >- 4 ->f 

8 8 
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N- [2- (3 -5/7 V 7 X ; +•» xf;l/] - 4- [ (1 - t -7 \**i/i]J\s 
^-C-;l/f^'J 4 --f >f;l/] *>X7 5 K2 3 Omg (0. 50 

mmo i) &&%mntu m&miJMt tmm<D»mzfcr>T&&<i&®z 

U& 19 0mg(0. 3 1mmol) JR* 6 3% 
MS (ESI, m/z) 379 (MHO 

H-NMR (DMS0-d6) <5 2.42-2.68 (4H, m) , 2.99-3.24 (4H, m) , 
3.68 (2H, dt) , 4.22 (2H, t) , 6.53 (1H, s) , 7.24-7.43 (6H, m) , 
7. 56 (1H, t) , 7. 88 (2H, d) , 8. 77 (3H, br) , 9. 17 (2H, br) , 
9.30 (2H, br) 

mmm 3 

N- [2- (3-7;^;7x^-»xf;H - 4- [ (fcf^ U 9 J >- 4 ->f 
XII 1 

N- [2- (3-^77 7x7^5/) if;H - 4- [ ( 1 - t -7 h*i/*7/P 

tf^ub 4 ^ u : J>y- 4 -^f;i/) 7 <yX7 1 K©£fifc 

4- [ (l-t-7h+v/^^-;Uh^'J> ? >-4-'f 'Jr» 7f-;H g 
USSM^M 3 4mg (1. 3 1mmol)IC % 10X^m-R*9 5 
mg, 2 Oml^jtax.. 7K^#£T1 5B#iaiSfc#Lfco -fe5-f h»£ 

^ LT#bn^g^<c 1 SSTkKft^ h'J')A4mUx^;- 

^eral^ 1 8NfP H im^L^o Rj6«*l«SB!a»-eiMtK:Lfcft. ft® 

TOfc^Ts ^f;i/^7; F5mK N-yf-;i/*;u*U >o. 22m 

1 (2. Ommo IK ^no^xf;H. 10ml (1. Ommo 1) &ifl 
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7L 3 o &mwLtz 0 mmr> 3 - c 2 -7 i; x ^>y- h u ^t* 

2 4 3 m g ( 1 . Ommol) SSJCM LT 1 StffflMWLtZo R 

•> U * 7A^o7h^7^ -TIMS U ^b&»if /c 0 
IRS 296mg(0. 64mmol) iR$ 49% 
H-NMR (CDC 13) 5 1.10-1.19 (2H, m) , 1.45 (9H, s) , 1.58- 
1.78 (3H, m) , 2.59 (2H, d) , 2.61-2.69 (2H, m) , 3.89 (2H, 
dt) , 4.00-4.13 (2H, m) , 4.18 (2H, t) , 6.46-6.55 (1H, m) , 
7.17 (2H, br) , 7.18 (2H, d) ,7.27 (1H, dt) , 7.71 (2H, d) 
IH 2 

N- [2- (3-7;^;7x;^>» xf;l/] -4 - [ (fcf^ >j y- 4 -- f 

n- [2- (3->t;7x;+>» xf^] - 4- [ (i-t-yF+>>* 

;l/#x/Ufcf^'J 4 -< f;l/) K2 3 0mg (0. 5 0m 

mo i) zsmtu m^mixme tmmomm^^rmmn^^mzo 

JR* 190mg(0. 31mmol) JR$ 6 3 % 
MS (ESI, m/z) 381 (MHO 

H-NMR (DMS0-d6) 51.21-1.41 (2H, m) , 1. 62-1. 74 (2H, m) , 
1.77-1.93 (1H, m) , 2.59 (2H, d) , 2.70-2.89 (2H, m) , 3.05- 

3.32 (2H, m) , 3.66 (2H, dt) , 4.21 (2H, t) , 7.28 (2H, d) , 

7.30-7.36 (1H, m) , 7.37-7.43 (2H, m) , 7.54 (1H, dd) 7.81 (2H, 

d) , 8.18-8.36 (1H, m) , 8.51-8.64 (2H, m) , 8.68 (1H, t) , 
9. 22 (2H, br) , 9. 29 (2H, br) 
mm 4 4 

9 0 
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N- [2- (3-T^^y7xy+-» xf;l/] -4- [ (1 -T-fe r--f i K-f 

N- [2- (3-7;i?;7i;4i/) xf-;U] - 4- [ (fc'^'J 4 - 
-f'Jfy) yf;v] ^VX7;K — HJ7;U*aft&&9. 9mg (0. 0 2 
mmo 1 ) £x^y-/l/2m 1 {c^^^ h'Jx^;U7^>0. 0 2ml 
(0. 1 5mmol) if;l/7-bh-f ^-h^4mg (0. 0 3mmol) 

h'j7;i/ta^o. l%^rrs (v/v) % TKtT-tr h-h'J/KDa^S 

■ 

jRft 8. 4mg (0. Olmmol) JRsp 79% 
MS (BSI, m/z) 420 (MH+) 

H-NMR (DMSO-d6) 52. 31 (3H, s) , 2.54-2.66 (3H, m) , 2.68- 

2.75 (1H, n) , 3.55-3.66 (4H, m) , 3.67 (2H, dt) , 4.22 (2H, 

t) , 6.50 (H, br) , 7.29-7.44 (5H, m) , 7.53 (1H, dd) 7.86 (2H, 

d) , 8. 56 (1H, br) , 8. 74 (1H, 0 , 9. 16 (1H, br) , 9. 20 (2H, 
br) , 9.28 (2H, br) 

m&m* 5 

N- [2- (3-7v^77x; + '» if;W - 4- [ (1 ^ K-f 

;ue^U i?y- 4 --f;u) OX7 ;K r.h U 7;M-of|s»£0£j£ 

N- [2- (3-7^;7x^-» x^;U] - 4- [ (f^U^>-4- 
-f *>X7S K lh'J7MDiilglOmg (0. 0 2m 

mol) ^x^;-;i/2ml(;g|$^ h'Jif^7;>0. 02ml 

9 1 
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(0. 1 5mmo 1) -i^UT-tr b f = bi&®?i&4mg (0. 03mmol) 

iR» 6mg (0. 0 1 mmo 1 ) JR* 56% 
MS (ESI, m/2) 422 (MH+) 

H-NMR (DMS0-d6) 51.21-1.35 (2H, m) , 1.59-1.62 (2H, m) , 
1.83-2.00 (1H, m) , 2.24 (3H, s) , 2.59 (2H, d) , 2.94-3.20 

(2H, m) , 3.66 (2H, dt) , 3.80-3.92 (1H, m) , 3.96-4.08 (2H, 
m) , 4.21 (2H, t) , 7.24-7.43 (5H, ra) , 7.53 (1H, dd) 7.81 (2H, 
d) , 8. 48 (1H, br) , 8. 68 (1H, t) , 9. 03 (1H, br) , 9. 15 (2H, br) 

9.28 (2H, br) 

wmi 6 : 

N— [2- (3-7;^/7x^'» xf/l/] -4- (2-lH-f;^/'J 

4 - ( 2 - 1 H - -i X V V U )V> ^mS© if;l/X7fiWM 

4- (2-^;^/'J>-2-^^)$,lfl if/l/X7f;V5 0 0 mg 
(2. 3mmolK 1 0 W A-ft* 5 0 0 mg^ h;l/^> 2 0 m 1 4u 
T^^f>|?fflmT9«SnM5ltLfco ^^®xf^fl?Hr7'f hit 

JRI 3 3 2mg (1. 5ramol) TO 6 7K 

H-NMR (CDC 13) 6 1.40 (3H, t), 4.40 (2H, q), 7.20 (2H, s), 7.90 (2H, 
d), 8. 10 (2H, d) 

urn 2 

4 - ( 2 - 1 h — < u ji>) mm&o&fk 

4 - (2-lH-^f ^7'J;l/) xf;l/xxf;l/ 1 6 0 m g 
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( 0 . 7 4 mm o 1 ) £i&f& 4 m 1 iS±tfffiSt 8 m 1 $T'lM*mffi L tz 0 3 ^fSi 

IRS 157mg(0. 70mmol) JR$ 94% 

H-NMR (DMS0-d6) <5 7.82 (2H, s), 8.15 (2H, d), 8.25( 2H,d) 

XII 3 

N- [2- (3-7;^;7x; + ^) x^;l/] -4- (2-1H-- f S^VU 

4 - (2-lH->f^ , /!)^)$I«l Eiftifil 5 5mg (0. 7mmo 
1). 3- (2-T^yih + -» W-h'J^ Aft**»*l 9 5mg 
(0. 8mmolK 1 - (3 -vM f-*7 ^ -/"/d tVU) - 3 -^JV^jVtH 
SMSK «15 3mg (0. 8mmolK 1 - k Fn + 'AW b U 7 
(#7K. 87%) 124mg(0. 8 mm o 1 K h'J if-/l/7 ^ 
>3 0 0 mg (3. Ommo 1) m»S>4 0tf2 BFbI 

fcSIS&&? o o *;l/AKRS Itgl^fflK i£IR®!£iUte#l 1 Xg 6 

iRS 78mg(0. 14mmol) 2 0% 

MS (ESI, m/z) 350 (MHO 

H-NMR (DMS0-d6) S 3.70 (2H, dO, 4.23 (2H, 0,7.34 (1H, d) ,7.40 
(1H, d) ,7.41 (1H, s) ,7.54 (1H, t) ,7.72 (2H, s), 8. 06 (2H, d), 8.16 
(2H, d), 8. 96 (1H, 0 , 9. 16 (2H, br), 9. 32 (2H, br) 

nmm* 7 

N- [2- (3-7i^7x;+'» -i-TttA^OXTX K 

9 3 
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4 -T-bf-^m#ffi?2 2 3 mg (1. 36mraol) 4i?^oD^>10 
m 1 izmfflZH:, h>Jif;l/7;>0. 95ml (6. 8 0mmolK 1- 
(3 -V/f-A/Ti J-fxiM)V) -3-*.*J\'1i)\'tf : J<< i K*SK^2 8 6 mg 
( 1 . 5 0 m m o 1 ) > 1 - t K o * i/K y V h U 7 V- J\> 2 0 2 m g 
(1. 5 0 mmo 1 ) , 3- (2-7i;ih + -» b 'J 

2 6 9 m g ( 1 . 36mmol) £fln*-x 1 6 l»Mft^ ttz 0 

iR» 188mg(0. 58mmol) JR$ 43% 
MS (ESI, m/z) 326 (MHO 

H-NMR (DMS0-d6) 6 2.62 (3H, s) , 3.70 (2H, dt) , 4.24" (2H, t) , 
7.31-7.42 (3H, m) , 7.53 (1H, dd) , 8.00 (4H, dd) , 8.93 (1H, 
br) ,9.11 (2H, br) , 9.28 (2H, br) 
4 8 

N- [2- (3-7;v?;7x; + -» xf-;U] - 4 nn'OXTS K h 
» 7 ;M"n 

3- (2-7;yxh + «» <yv r -h'J;l^^2 0 5 mg (1. 0 2mm 
o 1) ^-^pd^>1 0ml {C^^^it. *&T> h U if^7 ^ > 
0. 4 4ml (3. 12mmolK 4-^do07^^b5^ K2 1 7m 
g ( 1 . 0 4 mm o 1 ) £in*.v ' 3 0 MfiKM LT 3 L/c Q 

sis^^TK-e^L. iwxf-^-eaitfjLyto tn^ii» im&m 
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JRS 1 7 Omg (0. 3 9mmo 1) JR$ 3 8% 
MS (ESI, m/z) 317 (MH+) 

H-NMR (DMS0-d6) 6 3.69 (2H, dt) , 4.24 (2H, t) , 7.34 (1H, 
dd) , 7. 40 (2H, br) , 7. 54 (1H, dd) , 7. 86 (2H, d) , 8. 06 (2H, 
d) , 8. 99 (1H, br) , 9. 12 (2H, br) . 9. 28 (2H, br) 

mm 4 9 

N- [2- (3-7i^;7xy+-» -4-^7-^^X7; K 

xmi 

3-b KP*->^yV-h'J;U5 g (4 2mmo 1) ££ft7k*£3 0 %£W 
■^5 (w/v) x^;-;l/5 0ral fdi§$U Lfc 0 
L»&*lA:aaE*T>*-T*3 0 (w/v) i^y-;l/M5 0ra 

JR» 4. 4g(2 5. 5mmol) JR$ 6 1% 
IS 2 

N - t - 7 h * 3 - 1 K d * y XT i v y©£j£ 

3-tKP + ^>X7;^> lg(5. 8 mmo 1 K >>- t - 

7f7l/5>;&;l/*K*-M. 27g(5. 8mmolK 4 - (S^fvrt'T $ y) 
h*'J^>2 4mg (0. 2 mmo IK h- U x^;UT = y 1 . 30g (12. 8 
mmo 1) £iM?\rt/*;l/A7i K2 0ml lc&$U Lfco R 

!6«**«cHJ^B»if'^T?«itfJ Lfc©^> ftttfl* l jftjfoKifcfl:^ h U * A7R 

iRfi 4 5 8 m g ( 1 . 94mmol) W 3 3 % 

9 5 
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H-NMR (DMS0-d6) 6 1.45 (9H, s). 6.95 (1H, d), 7.25 (1H, t), 7.35 (1H, 
d), 7.38 (1H, s), 8.90 (2H, br), 9.65 (IH, br) 
XII 3 

3- (2-7i;xh+i/) Kyxrivy zmmoiGfo 

N- t -7 3 -t Yu* : y<yXT i'Jy, t --/i-fr- 

nm^£t)N- t-7\>*isfiji'*:-j\s-3- [2- (t-yh+^w:-^ 
7U)xKi'] vyZ'Mtzo :ti^Wi:iffi« 1 1^3 i 

H-NMR (DMS0-d6) 6 3.20 (2H, t>, 4.35 (2H, t), 7.34 (1H, d), 7.44-7.60 

(3H,m), 8. 36 (3H, br),9.28 (2H, br), 9.50 (2H, br) 
XII 4 

N- [2- (3 -7 5 y;7x7 + -» if/1/] - 4 -iTT— : J J^XT 5 K 

4- y7-^y$«» i&g?i&l 5 2mg (0. 7mmo IK 3- (2-7 
;;xh + -» /<>X7;y> Uttfltiftl 6 6mg (0. 6 6mmolK h 
>Ji^;U7 5 > 1 4 2mg (1. 4mmolK 1 - 1 Kp*S"07 r- U 77 

i^7k, 8 7%) 1 1 Omg (0. 7mmo IK 1 - tZ-'J/f-frTS 
y^PhVP) -Z-i-l-toijfrX'Jj 5 KfiMSl 3 4mg (0. 7mmol) 
^^^f;H;l/A7; K3ml4>s MTHft«#Lfco &£&&EB£& S 

7h^7^-i:#U HJ"7/M-offl«£0. IX^mirh (v/v) % TKi 

7-b h^- h u ;p©a^»ii7?jstB u %mm<D-7y t a >*aw&iai't* c <t 

JR* 172mg(0. 3 mmo 1 ) JRsp 46% 

9 6 
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MS (ESI, m/z) 341 (MH+) 

H-NMR (DMSO-d6) <53. 65 (2H, dt) , 4. 20 (2H, t) , 7. 28-7. 42 (5H, m) 
,7.53 (1H, t) ,7.70 (4H.brs) ,7.93 (2H, d) ,8.78 (1H, t) ,9.20 (2H,br) 
, 9. 30 (2H, br) , 10. 15 (1H, s) 

$mm 5 o 

N— [2- (3-7;v?;7x;+-» xf/|/] -4- ( 1 -7 x J *i/J]Jl+: 

N— [2- (3 —>7/7xy xf;H -4- (1 - t -Zf Y* ; si])\s 
4 - twj ^;M-*S/) ^>X7 5 K£ 4 m^bK^^t-^^+i^ 
>fectO'x.^y-;l/<£-ffl^TRl£;$-ti:T^3 - [2- [4- 

<>vv /U7 $ y ] ih*->] K»if;i/ 

96. 4mg (0. 2 2 1mmol) i» ^00417*^7 0. 0 m g 
(0. 4 4 7mmo 1) % V7n fcfA/xf-yUT S > 7 4 2mg (6. 0 7 m 
mo 1) £v^ony*yi 5 m 1 ^TKJ&^-efc^ 1 0%7^-7^ 

hU7;^Dg^^0. l%^ri*-6 (v/v) 7R£7-fer h-M;l/©*i§&^ 
T?»tHU g»7 7 ^ •> a 5 C iic J: ^ «ffi^^ft*»fco 

iR» 5 4. 5mg (0. 0 8 8 5mmo 1) 4 0. 0% 

MS (BSI, m/z) 503 (MH+) 

H-NMR (DMS0-d6) 6 1.60-2.07 (4H,m) ,3.23-4.85 (6H,m) ,4. 10- 
4.21 (2H,m) ,4.63-4.80 (lH,m) ,7.03-7.58 (HH,m) ,7.82 (2H,d) ,8.55 
(1H, t) , 9. 05 (2H, brs) , 9. 23 (2H, brs) 

mmm 5 1 

(3S) -3- (4-7i VS^yVJJl'T i J) -4- (3-7;^;7x; 
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(3S) -3- (4-7;^M>'/-f/l/7;y) -4- (3-7^^7x7 

(3S) - 3 - t -7H*'>a;i/#-/u7 ^ y- 4 - (3-->7;7x;+-» 

N- t -yh + v/^yi/t'-^-L-TX^^^vi-jS-'Oy^xxf;!/ 
970mg(3. Ommo l) . b iJi^;l/7S >0. 42ml (3. Ommo 
l) ^fF7t Kd77> l 5mllc*jSfU W^oo^ix^o. 2 9 
ml (3. Ommo l) £iO;i 2 0#|fflat#Lfco ^t^*ftt»*R5lttaitcJ: 
«9&*U fcfcfcfcS g> &Mk**&1"hV*&2 2 7 mg (6. Ommo l) 
&mTfiQz. 1 . 5 B^BUfitft Ltzo C'C (c l jfijg^b!K**?Sift* l 0 m l *fa 

i8Kfl££l§fco d 9 L-Cli&nfcttWSBI*^ h7tKc77>12ml 
U 3-->7;7x;-;I/2 8 8mg (2. 4 1mmolK h'J7xXM7x 
7^6 9 0mg (2. 6 3mmo IK T'/f/l^VlWA/ (4 0% h 
l. 0 5 g (2. 4 lmmo 1) Bfei£#Lfco 

LT'®z>fttz9m*fo* > u a 7-";i/^ 7A^D7h/77^ --carat l^m 

Um 4 5 5mg(l. llmmol) JR$ 37% 

H-NMR (CDC 13) 5 1.46 (9H, s) , 2.79 (2H, d) , 4.00 (1H, dd) , 

4. 06 (1H, dd) , 4. 41 (1H, br) , 5. 13 (2H, s) , 5. 56 (1H, br) , 

7.05-7.18 (4H, m) , 7.21-7.38 (5H, m) 

Xf§2 

(3S) -3- (A-'sTJKZ/V'tfrTlJ) -4- ( 3 - ->7 J 7 x J * » 

9 8 
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(3S) - 3-t-yh + ->^;l/t:-;l'7;/'-4 - ( 3 - i/7 J 7 x y * -» 
y^S^y^M 5 5 mg (1. lmmo 1) £ 4 &£&ft7k&© 
M5mli:i«?U 0 o CTr6^F B W^Lyco »ii£9*L»&nfctetmii* 
^^DD^y5ml £»fi?U W4-->7;$,l#i^o'J K2 7 6 mg 
(1. 6 7mmolK h 'J if;V7 ^ > 0 . 31ml (2. 22mmol)£ 

/Co 

JR« 2 6 0mg(0. 5 9mmol) JR$ 5 3% 

H-NMR (CDC13) 5 2. 86 (1H, dd) , 2. 95 (1H, dd) , 4. 12 (1H, dd) , 

4. 20 (1H, dd) , 4. 85 (1H, br) , 5. 16 (2H, s) , 7. 09 (1H, d) , 

7.11 (1H, dd) , 7.24-7. 40 (7H, m) ",'7.72 (2H, d) , 7.83 (2H, 

d) 

(3S) -3- (4-7;i';W'f;l'7;;) -4- (3-7^vV7x7 

(3S) -3- (i->7y^//^l/7; 7) -4- (3-i/7;7x; + 
» 7*f-;l/KO^;U2 60mg(0. 59mmol) &£ft7k*&3 0 
*S (w/v) x^;-;V5ml Kin*.. Lfco ffi^T»«*« 

EEra*L^ iat7>t-7*i o%#wr* (w/v) 

-JctfU h'J7Mu»0. 1 ^^tTS (v/v) 7k£7-tr 

©M&&$&T*&dJ U mm® 7 3 ? •> 3 y£Sag«*M-5 - <h.K«k *) 

9 9 
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TO 1 1 3mg (0. 176mmol) JR$ 30% 
MS (ESI, m/z) 412 (MH+) 

H-NMR (DMS0-d6) 6 1.15 (3H, t) , 2.82 (2H, d) , 4.07 (2H, 
q) , 4.12 (1H, dd) , 4.24 (1H, dd) , 4.72 (1H, br) , 7.33 (1H, 
d) , 7. 39 (1H, s) , 7. 40 (1H, d) , 7. 54 (1H, dd) , 7. 91 (2H, 
d) , 8. 02 (2H, d) , 8. 84 (1H, d) , 9. 16 (2H, s) , 9. 28 (4H, 
s) , 9. 42 (2H, s) 
1*14 

(3S) -3- (4-7;v?;^> , /'f^7;;) -4- (3-7^77*/ 
7f->Ug§ 1MJ7;Wd»»M 
(3S) -3- (4-7v^^<> , /'f;V7?;) -4- (3-7SSV7* 

ZMJ7;^Dftfi«3 3 8 mg (0. 5 2 8mm o 
1 ) 1 0 m 1 JC&jgL 4 0 °CT 6 l$fifflB#Lfco 7§i££fii:L^£ftfc 

p-?h$^7 4-lcf*U h'J7;l/tP»0. l%^nJ-£ (v/v) 7k£ 
7-t? h— h 'J ;p©fi£»ire*iii U l»7 5 * i/ a y*mgfcmr& c <h 

TO 41mg (0. 0 6 7 mmol) JR* 13% 
MS (ESI, m/z) 384 (MH+) 

H-NMR (DMS0-d6) 6 2.74 (2H, d) , 4.13 (1H, dd) , 4.24 (1H, 

dd) , 4.69 (1H, ddt) , 7.35 (1H, d) , 7.40 (1H, d) , 7.41 (1H 

, s) , 7.55 (1H, dd) , 7.91 (2H, d) , 8.03 (2H, d) , 8.81 (1H 

, d) , 9.20 (2H, s) , 9.28 (2H, s) , 9.33 (2H, s) , 9.43 (2H 
. s) 

1 0 0 
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mm 5 2 

(3R) -4- (3-7;-^7x/ + y) -3- [4- WW'Jy-i-J 

(3R) -Z-i--7Y*:sii)\s7t-)\sT%J-A- (3-->7/7x^>» 

3. 23g(10. 0 mm o 1 ) x h 'J if ^7 ^ > 1 . 39ml (10. 0m 
mol) F7tFD77>50ml lc^ft?U W7DD^Sxf;|/ 
0. 9 6ml (10. Ommo 1) 0»IW«#Lfc. £Cfc#rtii^£!R 

3I««K:«J:9I&*U jMK^ g. 7k*^*«>*^ h 'JfAO. 7 6 g 
(20. 0 mm o 1 ) fc^ftTiO*. 1 . 5 B#|ffl«# Lfco d d 1 &&%4bk& 

20ml ^iox.giaT'M{c i mmmwLtzo wm^j^mthmmt i 

77>3 6mll«U 3->7;7x;-;H). 9 6g(8. 0 4mmol), 
h'j7x-il/*7>7^>2. 30g (8. 7 7mmo 1) > T*/ifftJUtf>&iS 
if;K4 0%h4/xyM) 3. 50g(8. o'4mmol) WtfiT- 

iR» 1. 80g(4. 38mmol) W 44% 

H-NMR (CDC13) 5 1.46 (9H, s), 2.79 (2H, d), 4.00 (1H, dd), 4.06 (1H, 

dd), 4.41 (1H, br), 5.13 (2H, s), 5.56 (1H, br). 7.05-7.18 (4H, m), 7.21 

-7.38 (5H, id) 

III 2 

(3R) -3-7;;-4 - (3->7;7x;+-» -ff-MOf<y Vhz-TsT- 

1 0 1 
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jM&®m. (3R) - 3- t-yh + ->*;l/!H-;I/7;;-4- (3-^777 

in 3 

(3R) -4- (3-7;^/7xy + -» -3- [4- (bf^U 4 --f 

4- [i- ( t -7*h^^^M:-;i/) tf^y 4 -- r 'Jfy] 
M#»yf--rt/3 3 4 mg (1. 0 Ommo 1) tc N i?V J*-BZ&9 5mg> 

y^y-;i/2 omi^jax.^ 7X*«ti smmimttzo wmmt. m 

4«£g* LT&btlt&mmz 1 ffl&mfti- h U 9 A 4 m K y 6 m 

i>?DDp«*V5mlic*#3-ti\ h'JxWiVO. 4 6ml (3. 2 7m 
mo 1 ) % 1 - ( 3 - V/ 5^U7 iJ-fu hVU) - 3 -x.f-JMjA'tfitJ i KStt 
tH2 0 9mg (1. 5 Ommo 1). 1 - 1 Fp + X>7 h y T V-;H 4 
7mg (1. 09mmolK ( 3 R) - 3 -7 i J ~ 4 - ( 3 - i/T J 7 x J 
yf;Vi^Vv?;l/xxf«ig3 06mg(0. 99mmol) £#nx. 

JR* 105mg(0. 22mmol) W 22% 
MS (ESI, m/z) 464 (MH+) 

H-NMR (DMS0-d6) 6 1.15 (3H, t) , 1.22-1.40 (2H, m) , 1.62- 

1.74 (2H, m) , 1.78-1.90 (1H. m) , 2.56-2.65 (2H, m) , 2.69- 

1 0 2 
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2.90 (4H, n) , 3.16-3.31 (2H, m) , 4.01-4.16 (3H, m) , 4.18- 
4.27 (1H, m) , 4. 64-4.78 (1H, m) ,. 7.27-7.45 (6H, m) , 7.78 
(2H, d) , 8.28 OH, br) , 8.47-8.65 (2H, in) , 9.16 (4H, br) , 
9.29 (2H, br) 
^MM 5 3 ' 

(3R) -4- (3 -7i vV 7x;+-» -3- [4- (l-f^U>?>-4 
--OP) yf-^yZ-fA/T? J\ Ih Vyfr**WW&<D£5$L 

(3R) -4- (3-7;-^7x;^» -3- [4- (l-fc°^<J^>- 

Omg (0. 0 5mmo 1) *&WmtLT. mm* 1114 

JRS 17mg(0. 22mmol) JR* 62% 
MS CBSI, m/z) ' 439 (MH+) 

H-NMR (DMS0-d6) 5 1.26-1.45 (2H, m) , 1.61-1.73 (2H, m) 
, 1.74-1.89 (1H, m) , 2.58 (2H, d) , 2.67-2.85 (4H, m) , 3.24 
-3.36 (2H, m) , 4.10 (1H, dd) , 4.24 (1H, dd) , 4.68 (1H, ddt 
) , 7.27 (2H, d) , 7.33 (1H, d) , 7.43 (2H, br) , 8.28 (1H, br 
) , 8.47-8.65 (2H, m) . 9.16 (4H. br) , 9.29 (2H, br) 

nmm 5 4 

(3R) -3- [ (h'7x-;b-4-*;^-;V) 7;;] -4- (3-75^ 

4-7x-;V$I#il. 05g(5. 3mmol) i:Mft-;H0ml 

1 0 3 
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X*§2 

(3R) - 3- [ (h'7x-;I/-4-*;l/t:-^) 7iS] - 4- (3-->7y 

(3R) -3-7;/-4-'(3->7>'7iy*-» "/=f-A/&tf<y ! Jj\ASM 
13 10mg (1. Ommo 1) & : J/ ^l/*/UA7 i Kl 0 m licj£fi?<*-ti\ 
h«Jxf-;l/7$ VO. 18ml (1. 3mmol)«fc 0 *^ 4-7x 
-;K> l /-f ;l/^D7^F2 8 2 mg ( 1 . 3 mm o 1 ) £iDX. 3 0 ftWfrtik, 

mm&7k, i&j&tatts mmwik. moi^vm^vt. 

WM 220mg(0. 45mmol) JR$ 45% 

H-NMR (CDC 13) 5 2. 93 (2H, dt) , 4.19 (2H, dt) , 4.83-4.97 ( 

1H, m) , 7.14 (2H, dd) , 7.24-7.29 (2H, m) , 7.33-7.51 (8H, o 

) , 7.59-7.68 (4H, m) , 7.83 (2H, d) 

XII 3 

(3R) - 3- [ (t'7i-;V-4-*M:-;l/) 7iS] - 4- (3-7i ! J 
;7i;+i/) ^/Maxfyl/ F'j7;l/to«©M 

(3R) - [ (h'7i^-4-*W-^) 7i/1 -4- (3->77 7 
x; + -» '7>;1/$?'<>^;U2 2 Omg (0. 4 5mmo 1) ^tti^HMc!: LT 

s mmm 1 xg6 iisiioifti^otiiM^if;, 

jRg 115mg(0. 2 1mmol) iRsps 4 6% 
MS (ESI, m/z) 446 (MH+) 

H-NMR (DMS0-d6) 5 1.16 (3H, t) , 2.80 (2H, d) . 4.07 (2H, 

q) , 4.08-4.17 (1H, m) , 4.20-4.29 (1H, in) , 4. 64-4.68 (1H, 

1 0 4 
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m) , 7.29-7.59 (7H, m) , 7.74 (2H, d) , 7.78 (2H, d) , 7.93 

(211, d) , 8.62 (111, d) , 9.11 (2H, br) , 9.29 (2H, br) 

mm 5 5 

(3R) -3 - [ (t'7x-;i/-4-*;i/t:-^) r^y] -4- (3-7^7 

(3R) - 3- [ (t*7x-;l/-4-*W:-;l/) TiS] -4 - (3-7^ 
^;7i;+-» 7f7l/$?xf-;U Ml7;M-oB^±£l 2 Omg (0. 1 8m 
mo 1) &*m5mlttffi£*6 0°CT-1 &&&S£U§£*1 

^o7h^7-f-lc#U HJ7;M-d@^£0. 1 (v/v) 7K 

JR* 14mg(0. 03mmol) " JR$ 15% 
MS (ESI, m/z) 418 (MHO 

H-NMR (DMS0-d6) 5 2.71 (2H, d) , 4.09-4.20 (1H, m) , 4.21- 
4.30 (1H, m) , 4.63-4.75 (1H, m) , 7.33-7.59 (7H, m) , 7.74 

(2H, d) , 7. 78 (2H, d) , 7. 95 (2H, d) , 8.61 (1H, d) , 9. 22 

(4H, br) 

mm 5 6 

(3R) - 4- (3 -7^ 7x7*7) - 3- [ (4 -y^f^rt 

JlK y W A/) 7 ^ J ] h U 7 A/*ntfflW[©^J5fe 

XII 1 4 - -7 1 l-JVfi JW << A&Wg&O&jfc 

5 0%iSJ ?7U7 i >7K^3 0ml [Cx U7 * f/l/xxf^ 7 

o5>f K5g (2 5. 2mmo 1) ^i^t^t>2 0ml »lt^TM 

3 0 ftUmt, 1 fcJ&KSMb* h D 7 A**»[ 5 0ml 2 BPhI 

1 0 5 



WO 98/31661 PCT/JP98/00176 

JR» 2. 58g (13. 4mmol) JRs£ 5 3% 

H-NMR (CDC13) 8 2.85 (3H, br) , 2.95 (3H, br) , 7.50 (2H, d 

) , 7.97 (2H, d) 

Xf§2 

(3R) -4- (3->7;7x;+-» -3- C (4-yyf-;U*^<*-f;l/ 
OV-Oi/) 7;;] ■/f-yi/g^ys^i/©^ 

(3R) - 4- (3->>7;7x;+v/) -3-7;;^f;^y^i/ti 

WlLtft.tlfc (3R) - 4- (3->7/7x;+v/) -3-7;77f 
> 3 0 0 m g ( 0 . 9 7 mm o 1 ) <fc 4 - l-frii )l"<*>( Jl£& 
§SU 93mg (immol), 1- (3-^Wi;7oW) - 3 -i 
f-;W7;l/**SM $ mW&l 9 2mg (lmmo IK 1-b Ko + ^yVh 
U 77-A/ 155mg (lmmo 1) *^^nn^>l 0ml 4^&-£-M 
# Lfco KJBS^ 1 -^op^ y-£&tbo III?: 1 SfeK 

<b«i£^ii&#?o^h^7 4-icttU M^M-nftBft&O. l%# 

w« (v/v) . 7k<bT-bh-hu^oa^sii-??»au awft©7 5?'> 

iR» 17 8mg(0. 3 7mmol) JR* 3 7 % 

H-NMR (DMS0-d6) 5 2.82 (2H, d) , 2.90 (3H, br) , 3.00 (3H, 

br) , 4.05-4.25 (2H, m) , 4.70 (1H. m) , 5.10 (2H, s) , 7.26- 

1 0 6 
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7.35 (611, id) , 7.38-7.51 (5H, m) , 7.84 (2H, d) , 8.64 (1H, d 
) 

XI13 

(3R) - 4- (3-7;v?y7x;+-» - 3- [ ( 4 - V t f-JUivW^j 

(3R) - 4- (3-i/7y7x; + » - 3- [ ( 4 - : J t ?JU1jjW<*4 
foOVJJl'j 7i /] /Wi'^H 7 8mg (0. 3 8mmo l ) £4 
£3e»fc***£tfy*-*-»f > 6 m l 4n?«#U i^-iUml ^*DX.TM 
fi7?6HBSHJa^*jK*«EE®*Lfco ^cM£x^y-;n OmlWl 
, 7>t--)A*;wt:t- h 6 BRBSflTHffliU »I££S*L 

iRfi 10 8mg(0. 2 1mmol) JR$ 5 5 % 
MS (ESI, m/z) 413 (MHO 

H-NMR (DMS0-d6) 6 2.80 (2H, d) , 3.00 (3H, br) , 3.10 (3H, 
br) , 4. 15-4. 35 (2H, m) , 4. 75 (1H, m) , 7. 40-7. 49 (3H, m) , 
7.54-7.64 (3H, m) , 7.96 (2H, d) , 8.70 (1H, d) , 9.15 (2H, 
br) , 9.35 (2H, br) 

$mm 5 7 

(3R) - 4- (3-7vy;7x; + -» - 3- [ (4 -**7- ! J J OvV 

1 0 7 
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(3R) -4- (3->7/7x; + i/)-3- [ ( 4 -VT-V J*>V -i 

(3R) - 4- (3-VtV 7iy+-» -3-Tiy^f-^K / <>^^2 4 
7mg (0. Bmmol), 4 -^T-^/^MS® -ttiWftl3 8mg (0 
. 6 4mmol)> 1 - 1 Ko* -X >7 h 'J 77-^ (£7k> 8 7%) 100 
mg (0. 6 4mmo IK 1- (3 - V/ *fr7 i J 7o M)V) - 3 -x*^ 
fifrtfV'tz KtSKlfil 23mg(0. 64mmol) ^-^^f/WATi K 

5 m i tm&T 3 em ®mzmK.%£ l i 8s*iMb* h u * 

S?£0. 1%^T« (v/v) „ 7ktT-bh-hU^©S^»iiT**llJU g 

iRi 123mg (0. 21mmol) 3 3 % 

H-NMR (CD30D) 52.90 (2H, ro) , 4.20 (2H, m) , 4.85 (1H, m 

) , 5.15 (2H, s) , 7.20-7.38 (10H, m) , 7.41 (1H, t) ,7.82 ( 

2H, d) 

JM2 

(3R) - 4- (3-7;-7y7x;^» - 3- [ (4-^7--7M^ 

(3R) -4- (3-'>7;7x;*-» -3- [ (4 -IfT-V 
Jl) 7iJl •ff-Mk'OVA' h'J7;VtoSiin8mg (0. 3mmo 
1) a^Tt»|5 61*13 £H»tc:LTMft&48!l£8fco 
JR* 1 1 lmg (0. 18mmol) W 6 0% 
MS (ESI, m/z) 399 (MH+) 

1 0 8 
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H-NMR (DMS0-d6) 6 2.75 (2H, d) , 4.05-4.25 (2H, m) , 4.70 

(1H, m) , 7.30-7.43 (5H. m) , 7.53 (1H, t) , 7.68 (4H, s) , 

7. 92 (2H, d) , 8. 58 (1H, d) , 9. 13 (2H, s) , 9. 30 (2H, s) , 

10.13 (1H, s) 

^»5 8 ' 

(3R) - 4- (3-7;^;7x; + -» - 3- [4- ( t°n U i? >- 1 -4 

(3R) - 3- (t-^t>+->^M-;i/) 7$y-4 - (3-->t;7x; 

y^«^>^;l/5 0 5mg (1. 2 3mmol) £ 4 v^*-* 
y 5 m K > 2 . 5ml 1 5 Bf PalWL/Co 

i»^i^oo^>l 0ml 4 - (fa U 1 £ 

W3 3 4mg (1. OOmmol) h'Jxf^7;>0. 86ml (6. 
15mmolK 1- (S-P^i-Jl'Ti J~fu\L)V) - 3 - x.?- JU* if << 
i K*k$i&2 5 8mg (1. 3 5mmo 1) . 1 -h Kp + ^>V h U 77- 
;H83mg (1. 3 5mmo 1) £Jox.x 1 6HF»Lfc 0 Rl£tffc£*T3& 

W4|»-mt>5mK x^-;l/lml^9 6 B#RI18t#L;fco 
*JSE*«Ee*LT»G>n^:giB , l»*7>*-T«rl 0%^WT£ (w/v) x 
0ml«LT2 4^HHt»Lfco »iS£ttEE9*LT»&n 
£2tB4!9K:ftftB 5 m 1 Ztjaz. 5 0 VV 1 5 B#M# L/c 0 »jK€:«JBE®* L 

/v) 7Ki74rh-hy;KZ>iR^»ii1?»ttJU l»7 7^->3^^ 

j&T£ C t tc J; rj % Mfc&tt&ftft:. 

1 0 9 
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M I 7 0mg (0. 3 2mmol) JR$ 24% 
MS (ESI, ra/z) 411 (MHO 

H-NMR (DMS0-d6) 6 1.87-2.03 (411, m) , 2.70 (211, d) , 3.20 
-3.35 (4H, m) , 4.04 (1H, dd) , 4.21 (1H, dd) , 4.63 (1H, ddt 
) , 6.53 (2H, d) ,7.32-7.45 (3H, m) , 7.53 (1H, dd) ,7.72 ( 
2H, d) , 8.11 (1H, d) , 9.06 (2H, br) , 9.27 (2H, br) 
5 9 

(3R) -4- (3-7;^;7x7+-» -3- [4- (b°n U 1 -- T 

(3R) -4- (3->7;7x^-» -3- [4- (fn U S> >- 1 

(3R) -3- (t-T'h + v'*^-^) 75^-4- (3->7;7x; + 
*» 7?-«^>v^l/5. 1 g (1 2. 4mmo 1) £4&3©£Kv>**-frV2 
0 m 1 r^*W> 10 m l lcfc«¥£ti\ 1 5 ^m^LfCo 
«^DD^>10mli:»j»^ 4- (h'D';^>-l £M# 
$?2. 6 lg (1 3. 7mmolK h U ^ V 8 . 6 3ml (6 2 mm 

o 1 ) N 1 - ( 3 - itjtf-frT iSzfa - 3 -x\^;t/#;WMM ^ K4tt» 
162. 61g (1 3. 7mmolK 1 - h Ko V h U 7'/-*l . 8 

5mg (13. 7mmol) £*n;i. 1 6B*RaJK#Lfco K^&&7kT«RU 

mm i xm 6 tR*o*fticaoT««ft^»*#fco 

iRS 8 0 0mg (1. 45mmol) W 28% 
MS (ESI, m/z) 439 (MH+) 

H-NMR (DMS0-d6) 6 1.14 (3H, 0 , 1.86-2.01 (4H, m) , 2.70 

1 1 0 
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(2H, d) , 3.18-3.33 (411, m) , 4.02 (1H. dd) , 4.10 (1H, q) , 
4.21 (1H, dd) , 4.63 (1H, ddt) , 6.53 (2H, d) , 7.35-7.51 (3H 
, m) , 7.53 (1H, dd) , 7.72 (2H, d) , 8.11 (1H, d) , 9.04 (2H 
, br) , 9. 28 (211, br) 

mmm 6 o 

(3R) - 3- (4-*;W<t^f;K> , /'f;l/7;y) - 4- (3-7*^/7 

(3R) -3- (4->77W;H^) -4- ( 3 - i/T J 7 x J 

(3R) - 3-t-7F + ^^;l/^7;;-4- (3-<>7/7i^-> 
) 7*^/1/®^ 8 g (4. 3 8mmo 1) £ imfemtimw**-* 

>mm 20ml imm u o °c-e 6 mmmw Ltz 0 mm&%£ l*§ * ntzmvm . 

M^ no^ ? > 5 m 1 \z.mm U *fc~F4 - > 7 ? n U K 1 . 0 
9g(6. 5 8mmolK h'Jxf;l/7;>l. 2 2ml (8. 7 6mmol 

iR» 1. 21g (2. 7 5mmol) JR$ 63% 

H-NMR (CDC13) 5 2.86 (1H, dd) , 2.95 (1H, dd) , 4.12 (1H, dd 

) , 4. 20 (1H, dd) , 4. 85 (1H. br) , 5. 16 (2H, s) , 7. 09 (1H, d 

) , 7.11 (1H, dd) , 7.24-7.40 (7H, m) , 7.72 (2H, d) ,7.83 ( 
2H, d) 

urn 2 

(3R) -3 - (4 —h)U<*'0\"<y*/'()\'TlJ s ) - 4- (3-7= -V 7 

1 1 1 
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(3R) -3- U-J'TV'O'/'Ol'TSy) -4- (3-->7y7xy* 
•» yf-;usgO^;i/^^b7K^^3 0%£Wt£ (w/v) ^9 J-MzJ&tl 
, ^fiT-M^L/Co I^TIST7>^-7^1 0%^tr6 (w/v) x 

7,r-{cttU HJ7;M-aB*$?£0. I (v/v) TkiT-feh^ h 

MS (ESI, m/z) 385 (MH+) 

H-NMR (DMS0-d6) 6 2.75 (2H, d) , 4. 12 (1H, dd) , 4.23 (1H, 
dd) , 4. 68 (1H, br) , 7. 35 (1H, d) , 7. 40 (1H, d) , 7. 42 (1H, 
s) , 7.53 (1H, t) , 7.89 (2H, d) , 7.96 (2H, d) , 8.09 (2H, 
br) , 8.66 (1H, d) , 9.24 (2H, br) , 9.29 (2H, br) 

mmm 6 1 

(3R) - 4- (3-7;^/7x;+->) - 3- [ ( 4 - i?/ ?7U7 ^ J ) ^ 

(3R) - 4- (3-7;^;7x^-» - 3- [ ( 4 - ^;U7 5 y ) < 

(3R) -3- (t-7* h + v^Utf-^) 7S/-4- (3->7/7x/ 
7f-;l/^>-7;l/7 0 Omg (1. 7 Ommo 1) £ 4 8!£i&$^7;**1f- 
> 5 m K > 2 . 5 m 1 }C7g#?£-t»\ 1 5 B#P a m# Lfco &i&S*gL 
M^^^dp^>1 0ml tc&fi?£t!r. 4-^y^U7^y^m»2 8 

2mg (1. 7 lmmo 1) . hijxf;l/7;>l. 19ml (8. 5 5mmo 

112 
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1), 1- (3 -it/ffrTi J-?u\i)V) i K&SttS 

7 4 8 mg(l. 8 8mmolK 1 - t Ko + ->^> 4 / h 'J 7'/-/l/2 5 4 m 
g (1. 8 8m mo 1) ZjjQZ. 1 6B#ia£#Lfc„ 

f-;u-etttb L/co WM£7K. i mfomiti- h 'J ^ a. g&*n&£7RTJill&» 

(3R) - 4- (3-7;^;7x; + -» - 3- ( 4 - ^/l/7 ^ 7 V 

iR* 1 0 m g ( 0 . 0 2 mm o 1 ) W 1 % 
MS (ESI, in/z) 413 (MH+) 

H-NMR (DMS0-d6) 5 1. 14 (3H, t) , 2. 78 (2H, d) , 2. 97 (6H, 

s) , 4. 06 (2H, q) , 4. 10 (2H, dd) , 4. 23 (2H, dd) , 4. 68 (2H, 

dd) , 6. 69 (2H, d) , 7. 30-7. 42 (3H, m) , 7. 53 (1H, dd) , 7. 71 

(2H, d) , 8. 18 (2H, d) , 9. 10 (2H, br) , 9. 28 (2H, br) 
(3R) - 4- - 3- ( 4 - V/ f-)VT I J K>V 

iRfi 70mg(0. 14mmol) JR$ 8 % 
MS (ESI, m/z) 385 (MH+) 

H-NMR (DMS0-d6) 6 2. 69 (2H, d) , 2. 97 (6H, s) , 4. 04 (2H, 
dd) , 4.22 (2H, dd) , 4.64 (2H, q) , 6.70 (2H, d) , 7.33-7.44 

(3H, m) , 7. 53 (1H, dd) , 7. 72 (2H, d) , 8. 14 (2H, d) , 9. 09 

(2H, br) , 9.25 (2H, br) 
Hffiffl 6 2 

(3R) - 4- (3-7;^;7x; + ^) -3 - [4- (1-7-tr h-f ^ Kf 



1 1 3 
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1*11 

4 - ( I — t -7 h*->#^-;U- 4 - tT^y : J)\s** : s) M*»x*;WD 

0 t -^V^'yiJJ^-MtLxmz l -t-7 jvtf-ju- 4 - 1 Kp 

+ ->h^'J^^l. 7 6g (9. 3mmol) <h, 4 - h Ka+^Itiif 
;H. 7 g (l 0. 2mmo 1Kb 'J7i-/^X7^ >2. 4 4 g (9. 3 
mmol) ^fh7hKo77>40ml«U 7 v /^*W:>K^xf;l/ 
l . 6 2g (9. 3 mm o l ) ^^T'inx.-M^ L/c Q M^^ttltBig 

45Ut l . 5 7 g ( 4 . 5 mm o l ) JR$ 4 4% 

H-NMR (CDC 13) <5 1.38 (3H, t), 1.50 (9H, s>l. 70-1. 80 (2H, m), 1.90-2.00 
(2H, m), 3. 30-3. 41X2H, m), 3.63-3.75 (2H, m), 4.35 (2H, q), 4.55 (1H, m 
), 6.90 (2H, d), 8.00 (2H, d) 
XU2 

4 - ( 1 - t - yb + i/^M-^- 4 - hf^U y;u**-» &mmm<D&i& 

(1 - t -Zf V*i/*Jl>X-fr- 4 -tf^y 5M/**5/) ^m#»xf-;l/8 4 
7mg (2. 4 3mmol)^;-^5 0mlCS»U 1 «3fek»^ b 
'J 7 A&&£ 5 m 1 *JD>L 3 BPalMSTm^L^o RjB««r»«Lx 

JRS 697mg (2. 2mmol) JRsfs 92% 

H-NMR (CDC13) $ 1.50 (9H, s), 1.70-2.00 (4H, m). 3.30-3. 40 (2H, m), 3.6 

114 
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5-3.75 (2H, m), 4.60 (1H, s), 6.95 (2H, d), 8.05 (211, d) 

1*13 

(3R) -4- (3->7;7 x y+y) -3- [4- ( 1 - t -7 h*->*7;U 

(3R) -3 - (t-yh+->*;i/^-;i/) T$y-4 - (3->y;7x; 

^;U^>^;H. .4 6 g (3. 5 6mmol) £ iMl&mit**? 
>1 OmK Wt>5mli:«ti:, 1 5#fTmWLtz 0 MSM^ £1 
»^^DD^y2 0m l izfeMZit, , 4 - (l - t -7h*->*;M-:- 

;W-4-b°^U 14g (3. 5 6mmol) h'Ji 

f-;UT^ >2. 48ml (17. 8mmolK 1- (3-^^ Wi;7a 
t°;U) -Z-aLi-jiijM f J^ i F±&®?±&7 48mg (3. 9 2mmol)s 1 
-tKD + ->^>yF'J77-/l/5 2 9 mg (3. 9 2ramol)^ 16 

u £mit&m&mzo 

J\m 1. 0g(l. 63mmol) JRs£ 46% 

H-NMR (CDC13) 6 1.45 (9H, s) , 1.68-1.81 (2H, m) , 1.84-1. 

97 (2H, m) , 2.88 (2H, dt) , 3.27-3.40 (2H, m) , 3.61-3.73 ( 

2H, m) , 4.04-4.23 (2H, m) , 4.46-4.58 (1H, m) , 4. 77-4.90 ( 

1H, m) , 5. 13 (2H, s) , 6. 89 (2H, d) , 7. 02-7. 13 (3H, m) , .7 

.27-7.37 (6H, m) , 7.68 (2H, d) 

X*I4 

(3R) -4 - (3-7;i?;7x^-» - 3- [4- (l-THr^S K*f 

Jl- 4 -t'^'J > f ;U^-+» OV^JUTi /] 7^7l/K h'J7;i/toiS!!^ 

1 1 5 
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(3R) -4- (3-y777x^y) -3- [4- (l-t-yh + ->^ 
4 - f^U ^;M-*'» O TV )\>~7 I J] 7 ? Jl^y V 1 . 0 
g (1. 6 3mmo 1) JC 4 ffi&mL : J**Vy 1 0 m K x*y-;U2ml£ 
iD^4 8B#M#L/Co 7^-7^1 0%#W1"S (w/v) 

J -JUmm 10ml {c&$ LT 2 4 l$F a W# L/c 0 3-9 J - 

;H0mli:«ts if;l/7t h-f ^-hlitl. 0g(8. 1 6 mm 
olK b U i^UT $ > 1 . lml (8. 16mmol)«, 24W 
#L/Co «£SU Omll:»^ 4 O'CTl 8WL/: 

«^J<h^-Sii^iii^^^nvh^-5 7^-{cf>j-L, b'J7;M-og^£0. 1 
(v/v) > TKiT-fe h- h U ;U©S£«T7§tB U l»7 7 

JR* 6 0 0mg(0. 85mmol) JR$ 52% 
MS (ESI, m/z) 482 (MHO 

H-NMR (DMS0-d6) <5 1.66-1.85 (2H, m) , 2.02-2.16 (2H, m) 

, 2.29 (3H, s) , 2.71 (2H, d) , 3.43-3.56 (3H, m) , 4.00-4.13 
(2H, m) , 4.18-4.30 (2H, m) , 4.58-4.63 (2H, m) , 4.76-4.86 
(1H, m) , 7.07 (2H, d) , 7.32-7.50 (3H, m) , 7.54 (1H, dd) 

, 7.84 (2H, d) , 8.39 (1H, d) , 8.60 (1H, br) , 9.09 (2H, br) 

, 9. 14 (1H, br) , 9. 28 (2H, br) 

$mm 6 3 

3- [5- (4-7;-;;7x-;l/) - 5 -**V'<>?Jl'] t*^>X7; 
XIII 

1 1 6 
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4 -T-tel-JKyV- h 'J;H g (6.9mmol)*fh5tFP77>8 
mllcMU Uf-^Afx h 'J ^^;u->U;U7 ~ K (1 M'\*D->gifc) 9m 

/;1-^od-3-3- K^P'^l. 4 3 g (7mmo 1) SrJtax.^i&'e-Bfc 

JRS ■ 5 9 . 3 m g ( 0 . 2 7 mm o 1 ) W 3.9% 

H-NMR (CDC13) 5 1.82-1.95 (4H, m) , 3.03 (2H, t) , 3.60 

(2H, t) , 7.80 (2H, d) , 8.05 (2H, d) 
III 2 

3- [5- (4-^7/7i-;l/) -5-*+V^yf-/P] sMrS/'*;/*/— MJ 
Jb<D&f& 4- ^V 1 /- h U;U5 3mg ( 

0. 2 4mmo 1) . *i?/mA/A7S K2mll:8»U flffitAU^AS 
3mg(0.24mmolK 3 tf-fbrt V "7 A 4 Omg. 3-h Ko4 t ->'<> % / 
-hV;U2 9mg (0. 2 4mmo 1) SriOX. 7 0tf-ftPU:o llUt 

iRS 2 4mg (0. 0 7 9mmo 1) JR$ 33% 

H-NMR (CDC 13) 6 1.82-2.00 (4H, m) , 3.08 (2H, t) , 4.02 

(2H, t) ,7.12 (1H, d) , 7.14 (1H, s) , 7.22 (1H, d) ,7.37 ( 
1H, t) , 7. 79 (2H, d) , 8. 03 (2H, d) 
1*13 

1 1 7 
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3- [5- (4-7;^/7i-^) - 5 v*yf-;l/] t+^>X7; 

3- [5- (4 ->7V 7x-;U) ^+->0'/-h 
'J;M3mg (0. 1 4 mm o 1) &tt8JRtt£ L&ffiffl H§6 iPI^O^fp 
K&ioWBft&totniZo KM 8.8mg(0. 0 15mmol) W 1 
1 % 

MS (ESI, m/z) 339 (MHO 

H-NMR (DMS0-d6) 6 1.78-1.90 (4H, m) , 3.20 (2H, t) , 4.12 
(2H, t) , 7. 30 (1H, d) , 7. 37 (1H, s) , 7. 39 (1H, d) , . 7. 53 
(1H, t) , 7.94 (2H, d) , 8.16 (2H, d) , 9.24-9.48 (8H. brm 

) 

mmm 6 4 

4- [4- (3-7v^;7x;+y) ^f-U/l/] -N, N-y^fMyXT 

ami 

2- (4-ya^7x-;W - 2- (3 -^un^D tVU) -5. 5 -if /PA* 

- K 3 

4' -7*ot-4-^oo7*f-D7i; > 1 0 g (38. 2mmo 1 K 2. 
K 3-7'nA , >-7t-;l/4g (3 8. 2 mmo 1 ) s P - 
7k?D«l2 0 Omg (lmmo 1) £^>-tf >4>HBPh1MTO 

i&fi 13. 3g(38mmol) W 100% 
H-NMR (CDC 13) 6 0.60 (3H, s), 1.22 (3H, s), 1. 78-2. 00 (4H, m), 3.4 

1 1 8 
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0 (4H. s), 3.50 (1H, t). 7.25 (2H, d), 7.55 (211, d) 

III 2 

3- [3- [2- (4-yDt7x-;I/) -5. 5-S>y*-;U-K 3-i?** 

Tk&ft^h'J^A (KiJtes 6 0%) 2 3 6 mg (5. 9mmo 1) fc-IMf-ZU 
^l/A7; K=MH*U W3-tKo+->^>'/ih'J;l/6 9 lmg (5. 
8mmo 1) &3ta;L/£o IflT3 0#»Lfc&2- (4-^Pt7x-;!/) - 
2- (3 -^DD^nhVl/) -5. 5-vM3^l/-K 3 -^**-*>2 g (5 
. 7 5mmo 1) ?JUM2*7 $ KldfcJBLTflDX.. 1 0 0°CT-%» 

IKDfttt*-i?flB»«> ^* •> * AT? LT«£@£ L^k^j 

©fiffiS^fifco (11 2. 2 5g(5. 2 3mmol) JR$ 91% 
H-NMR (CDC13) <5 0. 60 (3H, s), 1. 22 (3H, s), 1. 80-2. 00 (4H, m>, 3. 40 
(4H, s), 3. 93 ( 1H, s), 7. 06 (1H, d) , 7. 08 (1H, s), 7. 19 (1H, d), 7. 26-7. 35 ( 
3H, m), 7. 52 (2H, d) 
IS 3 

4- [4- (3->7;7x;+-» yf-y/u] SliloM 

3- [3- [2- (4-7p€7x-;1/) -5> 5 - 5>.?* K 3-5>* 

7'd#+^] ^>7- MJ;l/5 0 Omg (1. 1 6mmo 1 
K h'JW7;>2 6 0 mg (1. 4mmol)^ t'X(MJ7x-WX 
■7xf » (I I) ^D7-fF42mg (0. 0 6mmo 1) £l -7 

9 J —A> 3 m K ^;l/*;l/A7 $ K 5 m 1 4 J -HMt£8tgffiStT 1 0 0 °CT 
-M#Lfc 0 RlSftlCi— r^£fa*.7)a?ftfrU 0. 5Nfi», teft^ltok 

tSE*S* Lfco ££®»c 6 9 m 1 s ffi® 9 m 1 £#n*-T 4 ftlfflnfttftiK 

1 1 9 
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& 2 4 7 mg(0. 8 0mmol) 6 9% 

H-NMR (DMS0-d6) 6 2. 10 (2H, m) , 3. 25 (2H, t), 4. 10 (2H, t), 7. 28 (1H, d 

), 7.36-7.52 (3H,m),8.07 (4H, s) 

I*i4 

4- [4- (3-i/7V7xy*v/) -N, N-^yfM>X7^ 

K©£/& 4- [4- (3-->7;7x;+y) 7>y/l/| £H#$2 4 0mg 
(0. 7 8mmolK 1 - ( 3 - i?/ *)VT I J 7"n M)V) - 3 
t:^U'MI15 0mg (0. 7 8mmolK 1 - b Kn*5"<>7 h U 
77-;U (^7K. 8 7%) 12 1mg (0. 7 8mmolK 5 0%v^^;l/7 
^ >7k.mm lOOmg^ f-;l/*;UA7 S K 5 m 1 4>Tli&T-Wl^o 

i gis&i^jtax. ^pd^ >-r-«3tb u Sftfa^ki;-*- h y * atK^^. & 

jRfi 149mg(0. 44mmol) JR* 57% 

H-NMR (CDC 13) 5 2.25 (2H, m), 2.98 (3H,s),3.18 (3H, s) ,3.20 (2H, t 

), 4.10 (2H, t), 7.12 (1H, d), 7.14 (1H, s), 7.23 (lH,d), 7.36 (1H, t), 7 

. 51 (2H, d), 8. 02 (2H, d) 

1*15 

4- [4- (3-7^/7x7*-» 7*^y7l/] -N> N-iS/TJU'OXT 

4- [4- (3->7;7x;+^) -nu n-^^^^>xt 

1 2 o 
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5 K7 Omg (0. 2 1 mmo 1 ) fcfflHTXIfcfll 3XH3 tmtitUZ LT&Mit 

4 2mg(0. 09mmol) 43% 
MS (ESI, m/z) 354 (MH+) 

H-NMR (DMS0-d6) 6 2.15 (2H,m), 2.83 (3H,s), 3.00 (3H,s),3.25 (2H, 
0,4.17 (2H, t),7.30 (lH,d),7.38 (lH,s),7.40 (1H, d), 7. 50-7. 58 (3H, m), 8. 04 
(2H,d), 9.30 (2H,br), 9.40 (2H, br) 
6 5 

4- [4- (3-7;^;7i; + -» Zf^VM -N. N-^^f;KyX7 

4- [4 - (3->7;7x; + -» ^f-'J/U] -N. N-i?^f;K>X7 
£ K7 Omg (0. 2 lmmo 1) DD^ * ^P^L-fcC^ h »J 

jrf-y-VA fh77;VtDt*7-h6 7mg (0. 4 5mmol) ^MI 

V kit Mi— h 7 1 mgmttST4 BBHJH£Lfc<, &Ji&B*U 
Dn^ >&1nZ.T 1 $t££$r?» til L/co tKSIC 1 ftsfekifc^b^ h U •> 

1MZ tWm.\Z.LX^m\t^m^ntZo JRS 8mg (0. 0 14mmol) 
JR$ 7% 

MS (ESI, m/z) 353 (MHO 

H-NMR (DMS0-d6) <5 2.15 (2H,m), 3.00 (3H, s), 3.22(3H,s), 3.30 (2H, 
t), 4. 20 (2H, t), 7. 29 (1H, d), 7. 37 (1H, s) , 7. 38 (1H, d), 7, 54 (1H, t), 7. 76 ( 
2H,d), 8.18 (2H,d), 9.03-9.42 (6H,m) 
Wm 6 6 

1 2 1 



WO 98/31661 PCT/JP98/00176 

4 - [4- (3-7; S>y7x/*-» U ;l>] ^>XT ; ~ h 'J 

Xfil 

4- [4- (3-i/r;7x;+-» 'OV- h V;kd£j& 

3- [3- [2 - (4-^*7!-;!/) -5, 5-iM^;l/-K 3 - 
^-9->-2--r;U] 7vtf*->] 0'/-hU;l/5 0 Omg (1. 1 6mmo 1 
) s '>7>itm (I) 1 1 4mg (1. 2 7mmo 1) ^^^WwW; K 
1 m 1 1 4 0 °CT— Bfem^L/Co ^fD^K^i* h U ^ AtK^^^.^ 

* L/co SSSWili* y — ;U 1 OraK 6 2 m 1 ^Dx. 5 

JlXfi 5 0mg(0. Mmmol) JR$ 15% 

H-NMR (CDC 13) <5 2.28 (2H,m), 3.20 (2H, t), 4.10 (2H, t), 7.12 (1H 

, d), 7. 13 (1H, s), 7. 24 (1H, d), 7. 36 (1H, t), 7. 78 (2H, d), 8. 07 (2H, d) 

xn2 

4- [4- ( 3 —7 i : J J 7i/'+ , » 71-V)V\ ^yXTi'Jy -\>*)7)l 
*o^$i£©£-j& 4- [4- (3-->T7 7xy + i/) 7f->J;l/) h 
U ;!/ 5 0 m g ( 0 . 1 7 mm o 1 ) fcffl^T&fefll 3 XH 3 <hPHi<c LT^Mik 

JR* 3 5mg(0. 0 6mmol) JR$ 3 5% 
MS (ESI, m/z) 353 (MH+) 

H-NMR (DMS0-d6) <5 2.15 (2H,m). 3.30 (2H, t), 4.20 (2H, t), 7.30 ( 

1 2 2 
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lH.d), 7.37 (lH,s), 7.38 (lH,d) ,7.54 (1H, t), 7.95 (2H. d), 8.17 (2H, d), 
9. 18-9. 50 (8H, m) 

nnwe 7 

4 - (3-7= y;7x;+-» -N- (4 -7i^y7x-;l/) 7f-)U7 i K 

4- (3->7;7x;+-» - 2 - 7f->g£ if;l/xxf;l/®^ 

h^? — h (7 5%) 1 g (3. 9mmo IK 3-t K 
d*v"*>7-HJ;I/4 65mg(3. 9 mm o IK jKK*U«>A 5 3 9 mg 
(3. 9mmol)> 3^'J-)A6 4 7mg (3. 9 mmo 1 ) £N,N-^ 

^ * ATft* LT*HE*fi* L*j«ft^«!*#yS:« 
JjXS 8 3 2rag (3. 6mmol) W 9 3% 
H-NMR (CDC13) <5 1.30 (3H, t), 4.20 (2H, q), 4.75 (2H,m), 6.17 (1H 
,dt), 7.05 (1H, dt), 7.12-7.18 (2H, m), 7.28 (1H, d),7.40 (1H, t) 
1*12 

4- (3->7;7x;+-» 7'f;i/ioM 

4- (3->7;7x;+-» -2-ZfT-yW. xf^Xf^8 3 Omg (3 
. 6 mm o 1 ) > 1 mi&miti- h U tf-Mcfc* 10ml j -,U5 0 m 1 

4»t* 6 ^mmwttzo mmmzmm u 1 asw*in^T4 t^ffl^ii l 
*^ffl»T^a-e i . 5 tm&ftLtzo as**** tmrnzmm lt# *>n*: 

1 2 3 
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iRfi 2 9 0 mg(l. 4mmol) iR$ 3 9% 
H-NMR (CDC 13) 6 2.15 (2H, m), 2.60 (2H, t), 4.03 (2H, t), 7. 09-7. 14 
(2H,m), 7.24 (2H, d), 7.36 (1H, t) 
XII 3 

4- (3->7;7x; + -» — n— (4->t;7x^) zn-jiri 

4- (3->7;7x;+'» 7f\>HH OOmg (0. 4 9mmo IK h 
ijx^l/7i>5 0mg (0. 4 9mmol) *^>f^*^7; K^T 
8fc#U f^^oilSifil'S 3mg (0. 4 9mmo 1) £jtax./c 0 2# 
MM, p-7;;^'/-MJ*5 8mg (0. 4 9mmol)aM 

iRfi 1 1 3mg (0. 37mmol) JR^ 7 6% 

H-NMR (CDC 13) 6 2.20 (2H, m), 2.60 (2H, t), 4.05 (2H, t), 7.08-7. 

14 (2H, m), 7.24 (2H,d), 7.36 (2H, t), 7.49 (1H, br), 7.58-7.68 (4H, m) 

4- (3-7;i?;7x;+-» -N- (4-7;^7x-/W K 

4- (3-^7;7 i ; + i') — N— (4->7;7x-;l/) -fi-frTi Kl 
1 Omg (0. 3 6mmo 1) ^T^Jteffl 3 M 3 tR|||ICLTJttWk^« 

iR* 5. 2mg(0. 009mmol) JR$ 3% 
MS (ESI, m/z) 340 (MH+) 

1 2 4 
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H-NMR (DMS0-d6) 6 2.10 (2H, m), 2.60 (2H, t), 4.15 (211, t) ,7.30 (1 

H. d), 7. 37 (1H, s), 7. 39 (1H, d), 7. 53 (1H, t), 7. 80 (4H, s), 9. 00-9. 30 ( 

8H, m), 10. 45 (1H, s) 

mmm 6 8 

3- (3-7;i?;7x;^>» -N- ( 4 -7 Sv>V 7 x.xjU) 7°o t°* >7 

5F - h U 7 )\>* oBHWft©^ 

181 

3- (3-->7y-7xy+-» ^Db^vt ^f;i/xxf;i/ 

h V9A2 4mg (0. 6mmol) WJAt^^x^fM 
0ml4»«#U 3-h Kn+i/^^F'j/H g (8. 4mmolKtK 

^* •> 9 AT'^ii LT«iK*a* L^k^^ff/Co « 9 9 6 m g 
( 4 . 8 5 mm o 1 ) JR$ 5 8 % 
H-NMR (CDC13) S 2. 80 (2H, t), 3. 77 (3H, s), 4. 25 (2H, t), 7. 14 (1 
H, d), 7. 15 (1H, s), 7. 26 (1H, d), 7. 37 (1H, t), 

urn 2 

3- (3-->7;7x^i/) 70^-7^7^^'©^ 

3- (3->7;7x; + i/) 7*a t° y ? 7 «y K >f;l/XXf;V5 0 
Omg (2. 4mmo 1) £6S®£K4 0ml #7 0°C-e3 0»lLf;o 

JRS 476mg(2. 5mmol) JR$ 100% 

H-NMR (DMS0-d6) 5 2.70 (2H, t), 4.23 (2H, t), 7.29 (1H, d), 7.38- 

7.48 (2H, m), 7.49 (1H, t) 

1 2 5 
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3- (3 -yj; 7x/+'» -N- (4-y7;7i-;l/) yoftyj; K 

3 - ( 3 - ->7; 7 x J 7°d e*- ^7->yK12 2mg (0. 6 4 
mm o 1 ) v N - y i-J^ejU^ U > 1 5 0 m g ( 1 . 5 mm o 1 ) N 0 n oiiBfc 
xf-;l/7 Omg (0. 6 4mmo 1) > 4 -7 S J^yV— Y V frS 2mg (0 

. 7mmo i) zm^rmtm* i xmz tmmziT&Mik&mvnn®}*® 

iRg 36mg(0. 12mmol) JR$ 19% - 

H-NMR (CD30D) 5 2. 90 (2H, t), 4. 40 (2H, t), 7. 23-7. 31 (3H, m), 7. 44 ( 

1H, t), 7.65-7.83 (4H, m) 

IS 4 

3- (3-7;v^y7 i ; + y) -N- (4 — T ~7 7nt:*>7 

(3->7;7x; + '» -N- (4 7x-7U) 7*oft>7; K3 
5mg(0. 1 2mmo 1) Zm^mMm 3 IH 3 tPHttC LT*B^b^«J* 

jRfi 8. 4mg (0. 0 1 5mmo 1) JR^ 13% 
MS (ESI. m/z) 326 (MH+) 

H-NMR (DMS0-d6) 6 2.90 (2H, t), 4.40 (2H, t), 7.32 (1H, d), 7.37-7 
.42 (2H, m), 7.54 (1H, t), 7.82 (4H, s), 9.00 (2H, br), 9.20 (4H,br), 9. 
30 (2H, br), 10. 60 (1H, s) 

mmm 6 9 

N— [3- (3 -7^;7i; + ^f;l/) ] 7x-/l/-4-7^M>X 

12 6 
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3 - (3 ~- hP^>>?;l/^» OV-h'J^O^ 

3--hD^y^l/^a7'f Kl. 7 0 g (1 0. Ommo 1) > Z-vTJ 
7x;-;H. 48g (12. 4 mm o.l) fe^O^rt U 9 A 3 . 5 8g(2 
5 . 9 mm o 1 ) £ : J / ^Jl*JVA7 i K 8 0 m 1 (cffiffi U 9 5 
Ltzo 7K1 5 Om 1 %tiuz.tirftl,tzmft*mmLtZo ££IC@#£tK1 

OOmliUT, ^i^yl/2 0 m 1 T*m&Ltzo •METT^UgM^^ 

)R1 2. 32g (9. IZmraol) W 9 1 . 2% 

H-NMR (DMS0-d6) 6 5.38 (2H, s) , 7. 38-7. 42 (2H,m) ,7.48-7.59 ( 

2H,m) ,7.75 (lH.dd) ,7.93 (lH,dd) ,8.23 (1H, dd) ,8.35 (1H, d) 

III2 

3- [3-7^ SOVJl**^'} OV- h U/WD^/S 

3- [3--ho^y^;^->] h U^2. 3 2g(9. 12mm 

olK 3 8 g^W5 0ml iC«L 4 5 0 C-e4Kfr B W#Lfc 0 ^ 

L^noWlOOmlil m^Tk^k^ h U 7 A 

1. 42g (6. 33mmol) JR$ 69. 4% 
H-NMR (DMS0-d6) 5 5.03 (2H, s) ,5.09 (2H,brs) ,6.50 (lH,dd) ,6 
.55 (lH,d) ,6.63 (lH,d) .7.02 (1H, dd) ,7.35 (lH,dd) ,7.40 (lH,dd 
) , 7. 42 (1H, d) , 7. 43 (1H, dd) 
XH3 

N- [3- (3-7;-7;7i;+-»f;t/) 7x-;U] -4-7;^;^>X 



1 2 7 
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3- [3-7U^>W+i'] 0 , /-h'J^2. 4 8g(ll. 1mm 
olK 4 -i/Ty^mSKl. 18g (8. 0 2ramol)^ffl^PI4 
<b|5l$£tcLTH§&LN- [3- ( 3 - i/7 J 7 * J ?Jl) ] 7i- 
;U-4-i/Ty^>XT^ KfcfcfcflU »K«Cttt<IUtffl 1XH6 tfflk 

JR* 8 9 5 mg(l. 45mmol) JR$ 18. 1% 
MS (ESI, m/z) 388 (MH+) 

H-NMR (DMS0-d6) 6 5.24 (2H, s) ,7.22 (lH.d) ,7.25-7.32 (6H,m) 
, 7. 78 (1H, d) , 8. 00 (2H, d) , 8. 20 (2H, d) , 9. 38 (2H, s) , 9. 45 (2H, s) , 9 
.62 (2H,s) ,9.80 (2H, s) ,10.60 (1H, s) 

mmm 7 0 

N— [ (1 R) - 1 - (2->Wnt;l/) - 2- (3 -T ^ 7 x7*<> 
) -4- (b'P'J ! Jy- 1 W7;"k — h V 7;l/tf-n»» 

XIII 

[ (1R) -2-^pp-1- (2-yf-/l/7 , Dtfyl/) xf;l/] */U/<5>»t 
-7f-;KD£j& N- t-7*h + 2/*yi/sK— ;i/-D-P>f *>>5 g (2 1. 6m 
mo 1) ^PP4^if-;lx2. 44g (22. 5 mo 1 K 77*d 

tVI/X^;l/T ^ 7 3 . 2 lg (24. 8 mmo 1 ) £ffl<^TH 5 0 m 1 
»«Jt-S«^BMfc*«t L«s 7k*^b*^*^ h 'J 7 A 2 . 12 g£ffl^Tfi 
5c L (1R) - 2 -t Kp*->- 1 - (2-/f^oh'/V) xf;l/^/l/A'; v 

& t -zr+jucDtimmzntio 

H-NMR (CDC13) 5 0.92 (3H,d) ,0.94 (3H,d) ,1.27-1.38 (2H,m) ,1 

.42 (9H,s) ,1.60-1.73 (lH,m) ,2.68-4.18 (3H,m) ,4.67 (lH.d) 

1 2 8 
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CO (1 R) - 2-t Kp*'>- 1 - (2-/f;l/yaf;l/) x.=f-)lij jW<i 
>Wl -y^JKDU^^/ ^>X;l/t-/^n'J K2. 47g(2 1. 6mm 
o 1) x vyoe;l/xf-;U7i >4. 52g (35. Ommol)^^ 
Wotae^ify Wl/ft^U £4I:U^7A2. 15g (50. 7mol), 

|R* 2. 35g (9. 9 7mmol) JRsfs 4 6. 2% 
H-NMR (CDC13) <5 0.92 (3H, d) ,0.94 (3H, d) , 1. 27-1.38 (2H,m) ,1 
.42 (9H,s) ,1.58-1.73 (lH.m) ,2.88-4.18 (3H,m) ,4.75 (lH.d) 
IS 2 

(1R) - 2- (3->7;7x; + -» -1- (2 -^f-;uyuh°;l/) x^;l/ 

(1R) -2-^dd-1- (2-^WDf;l/) xf;l/*;l/A'> >$t- 
^f-;l/2. 35g(9. 9 7mmo IK 3-^7^7x7-^2. 42g (2 
0. 3mmol) fcJ:tfW^A2. 72g (1 9. Immol) W 

JRS 1. 27g (3. 99mmol) « 40. 0% 

H-NMR (CDC13) 6 0.91 (3H,d) ,0.94 (3H,d) ,1.42 (9H, s) ,1.40- 

1.78 (3H,m) ,3.88-4.09 (3H, m) ,4.59-4.67 (lH,m) ,7.10-7.42 (4H,m) 

IS 3 

N— [ (1R) -2- (3-7v^;7x^-» -1- (2-^WnbVl' 
) xf-;U] - 4 - (fD U ¥y- 1 -f/l/) ^>X7 ;K - M 7;U^d» 

(1R) - 2- (3->7/7xy*'» -1- (2-7f-;U7ah°;U) if- 

;U#;l"< = yffiet -7>;U1. 27g(3. 9 9mmo 1 ) £ffl^Jfe0IJ5 9 £ 

1 2 9 
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iRft 1.70mg(0. 325mmol) JR$ 8. 15% 
H-NMR (DMS0-d6) 6 0.88 (3H, d) ,0.91 (3H,d) ,1.41-1.78 (3H,m) 
,1.82-2.01 (4H,ro) ,3.15-3.30 (4H,m) ,3.95 (lH.dd) ,4.10 (lH.dd) 
,4.32-4.42 (lH.d) ,6.55 (2H,d) ,7.35 (1H, d) ,7.38 (1H, dd) ,7.40 ( 
1H, d) , 7. 53 (1H, dd) , 7. 65 (1H, dd) , 7. 93 (1H, d) , 9. 21 (2H, s) , 9. 27 
(2H, s) 

4- [(IS) - 2- (3-7;^;7x; + -» -1 - [4- (4-fc?^'J *J 
4- [(IS) - 2- (3-7^;7x; + -» -1- [4- 

xm 

4 - 1 Kp*->fcf^U e^y- l -*;i/7Kyg?0^;i/©^ 
4 - h KP + ">t°^'J i?>2 5. Og (2Hmmol)^^^D^>8 

oomiicMU o°c-e^>^;i/^+->^;w^-;b^p^-r K3 8ml (2 6 
6 mmo 1 ) . h U xf;l/7 ^ > 7 5 m 1 (538 mmol) ^iD^.^ g& 
trl 5BfflHI#Lfco ^^np^^^tttbWiLSSiC^oTML^a 

JRS 44. 6g(2 0 3mmol) JR$ 82% 

(2 S) - 2- (t h^->^;u^-;PT^ y) -3 - (4 -k Ko + '>7x 

13 0 
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L-f-Di/yy f;l/iXf«lgl 5. 2g(65. 6mmol)^^P 
o^^>2 0 0 ml JC?g$U gi&-e h 'Ji5^U7 i >2 0m 1 (143 mm o 
1) % it- t-7*f-A/i>*-jiC*- h 1 3. lg (60. 0mmol)^)o 
□ ^>5 0mli:g«L/:fcom 1 5B5RIHK#Ufco ^an^>^ 
ffi Hl^ii <h L3t& -> L«ri*8i!&Sfc. cot© (ittSW 5 C t < 

jRfi 19. 2 g (6 5. 2mmol) 9 9% 

IS 3 

(2S) - 3- [4 - [1- (^>v^D + ->^;l/^-;l/) -4-fcWS^M-* 
•>] 7x-;l/] - 2- (t-yh + ->*M-^7;;) ^DW>i^f;l/0 

4-t Fo + ->hX'J-;>-l-^;l/^Vi^>^H 8. 9 g (8 6. 2m 
mo IK (2 S) - 2- (t-fhf-isiJfrtf-frTiJ) - 3- (4-t K 
n^->7x-;l/) yot't^f;l/2 5. 4g (86. 2mmolK M7 
i-;^X7-f>2 7. lg (1 03. 4 mmo 1 ) £r h v t Kn75 > 5 0 
0ml I^LT'/^^M^i^if ^3 7. 5g (8 6. 2 mmo 1) £M 
STJax.. 1 5i#IHfflH*Lfc. »ttx^4atfj»i|iLffffilcfifeoT»lLa 

mm^mio •> y * 7A?D7i<^7^ --earn LMib&%£ 

JRS 3 2. 1 g ( 6 2 . 6 mm o 1 ) JR$ 7 3 % 

H-NMR (CDC13) 6 1. 42 (9H, s), 1. 70-1. 84 (2H, m), 1. 86-2. 00 (2H, m), 2. 9 
1-3.10 (2H, m), 3.38-3.53 (2H, m), 3.70 (3H, s), 3.71-3.82 (2H, m), 4.40 
-4. 44 (1H. m) 4. 45-4. 60 (1H, m), 4. 93-5. 00 (1H, m), 5. 18 (2H, s), 6. 92 ( 
2H, d), 7.02 (2H, d), 7.13-7.21 (5H, m) 
IS 4 

1 3 1 
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4-[4-[(2S)-2 - (t-yh + '>^^-/V7;;) -3-t Ku* 

yyotvu] 7iy+y] e^y 1 -^u^ys^y^u©^ 

(2S) -3 - [4- [1- k>s;d4->*^«K-/u) - 4 - t'^y ^/M** 
•>] 7x-;U] -2- (t-^h + i'AA'K-AT;;) ^at°t»f;H 

0. 4g (20. 3mmol) h^t Fp77>3 OmK >^;-^30 
mlfcfcJSU 0X^*ft****hy*A2. 44g (64. 5mmol) 

*fln>L ^jch lt 1 5 tms&ffi.. o o c-znwkm\:*<?mi- h U •> A 0 . 

8 2 g ( 2 1 . 7 mmo 1 ) £iDX.> ^BKMLTHtC 2 ^SffliLfc, BSfcx 
JRfi 9. 4 5g (1 9. 5mmol) JR* 9 6 % 

H-NMR (CDC 13) 6 1. 44 (9H, s), 1. 68-1. 82 (2H, m), 1. 84-1. 98 (2H, m), 2. 7 
8 (2H, d), 3. 29-3. 95 (7H, m), 4. 40-4. 44 (1H, m), 5. 14 (2H, s), 6. 92 (2H, 
d), 7. 12 (2H, d), 7. 28-7. 40 (5H, n) 

4 - [4 - [ (2S) - 3-^pp-2 - (t-y hZ-i/ilM-frTZS) ~f 

a tf;i/] 7i;+ •>] t?^ y y > - l - * > s> md^sS 

4- [4- [ (2 S) - 2- (t-7*h4^;^-;l/7;y) - 3-t Ko 

+->7*otr/i/] 7x;+->] t°^y 1 -^M-cyir^v^s. 5g (i 

1. 3mmol)^an>^6 0mll:giU 0 °C"? h 'J X^yl/T ^ > 
3. 2ml (2 2. 6mmo 1) . / ? yZJlfr-JUt a*) Kl. 9 5g(17 

. ommoi) zuapLtLo immmt. vtaa/t^zmmmtus&K 

1 2 OmlMU Uf-^A^D'J K2. 57g(60. 6mmol)^te 

„ 5 0°CT1 5B#IHI«#Lfco ffffiftif-;U*}ihllJ*iSEtL«felC«feoT«i31Lffl. 

1 3 2 
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JR* 2 . 60g (5. 1 6 mm o 1 ) JR$ 45% 

H-NMR (CDC 13) 6 1.44 (9H, s), 1.63-1.82 (2H, m), 1.83-2.00 (2H, m), 2.9 

1-3. 10 (2H, m), 2. 83 (2H, d), 3. 40-3. 54 (3H, m), 3. 57-3. 63 (1H, m), 3. 66 

-3. 80 (3H, m), 4. 40-4. 52 (1H, m), 5. 14 (2H, s), 6. 92 (2H, d), 7. 16 (2H, 

d), 7.13-7.21 (5H, m) 

I*§6 

3- [(2S) - 3- [4- [1- (sOiSu*i/J)j\s#-Jl) -i-H^V-J 
;M-*->] 7x-;u] -2 - (t -^VS-t/iifrtf-JX'Tl /) yu^-/] < 

3- [4- [ (2S) - 3-?pd-2 - (t-"T h + '>*;l/^-;U7^y) 
7°ubVl/] 7x;+v/] e^'J^>-l-^^>BS^V^;l/6. 4g (12. 
7mmo 1) ^-^^mwl/A7; K7 Omll^iU 3 - : sT J 7 x y 
2. 2 7 g (1 9. lmmo 1) > 7A3. 5 1 g (2 5. 4mmo 1 

) £Anx.x 7 o°c-ei 5^mmwLtz 0 mm^j^mmmtLnmim^x 

J&* 5. 0g(8. 54mmol) 67% 

H-NMR (CDC 13) 5 1.44 (9H, s), 1.66-1.83 (2H, m), 1.84-2.00 (2H, m), 2.5 
0-2.60 (1H, m), 2.82-2.93 (1H, m), 3.40-3.53 (3H, m), 3.58-3.63 (1H, m), 
3. 65-3. 80 (3H, m), 4. 40-4. 53 (1H, m), 5. 14 (2H, s) 6. 92 (2H. d), 7. 16 ( 
2H, d), 7.13-7.21 (5H, m) 
lH 7 

3- C(2S) - 3- [4- [1- (K>i?a^^ijJVm-JV) -4-t°^U^ 

1 3 3 
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;kt*->] 7i-;l/] -2- (4-3- hX>*>^^*-^7 5 > ) 7*otf* 
•>] ^>V-h'J;K?)^fiJc 3- [ (2S) -3 - [4- [1- COyp*-> 
ijjl/tf-jl) - 4 - f^'J ^;l/^*+->] 7i-;l/] - 2- (t-yh + ^M^ 
-;|/T^y) 7p#*>'] 0 > /-h'J;l/2. 5 4g(4. 3 4mmol){c. 
4jBS^bk*©^**>»»[2 5-mU ^^Vl 2, 5 m \ %1mA.tz 0 
MUX* 2 4|&» Stt^ttESiLTftytaflE^yy^/PihA/ATS K4 
Om HCftjjPLfco vyofc>if;V7; >1. 77ml (13. Ommo 
IK 4-3-K / 0-tfVX;l/*-;U^a'J Kl. 9 7 g (6. Slmmol) 
0 °CT-J!jP^/Co 3 0#8L ^{CMLTI 9NfP^^L^o Rfc&if-A'fcffltH 

iR* 2. 50g (3. 39mmol) JR^ 78% 

H-NMR (CDC 13) 5 1.62-1.83 (2H, in), 1.63-2.00 (2H, m), 2.62-2.80 (1H, m) 
, 2. 83-3. 00 (1H, m), 3. 40-3. 53 (2H, m), 3. 62-3. 80 (3H, m), 3. 81-4. 00 (2H 
, m), 4. 40-4. 45 (1H, m), 4. 40-4. 45 (1ft m), 5. 14 (2H, s), 5. 20-5. 36 (1ft 
m), 6.73 (2H, d), 6.90 (2H, d), 7.01 (2H, d), 7.24-7.44 (9H, m), 7.70 ( 
2H, d) 



4- [(IS) - 2- (3->7;7i;^) -1- [4- [ (l-Oit* 

3 - [(2S) - 3- [4 - [ (1 -^y^;^*->^;U^-;U-4 -t°^U 
v?;l/) 7x-;U] -2 - (4 -3- K^V-tfV^^-^T^ y) 7n 

^yy*^-hU;U3 1 Omg (0. 4 2mmo 1) fcs 
^;l/0. 5 9ml (0. 4 6mmol), f h7+Xh'j7i-^7^y^ 



X@8 



1 3 4 
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5v^A24mg(0. 0 2mmolK h V if;V7 ^ > 2 0 m 1 7 

iR* 139mg(0. 1 8 mm o 1 ) 43% 
H-NMR (CDC 13) 6 1.34 (6H, t) , 1.68-1.83 (2H, m) , 1.84-2. 
00 (2H, m) , 2.76-2.94 (2H, m) , 3.40-3.53 (2H, m) . 3.70-3. 
81 (3H, m) , 3.82-3.95 (2H, in) , 4.04-4.25 (4H, m) , 4.38-4. 
52 (1H, m) , 5.14 (2H, s) , 6.76 (2H, d) , 6.92 (2H, d) , 6. 
95-7.05 (3H, m) , 7.32-7.39 (5H, m) , 7.42-7.51 (1H, m) 7.6 
3-7.71 (1H, m) , 7.84 (2H, d) , 7.87 (2H, d) 
X*I9 

4 - [ (1 S) -2 - (3-7^;7i;+-» - 1 - [4- (4-b'^Ui? 

4 - [ (1 S) - 2- (3-7;^;7i^-» -1 - [4- (4-h^»J^ 

-h>j7;l/totil|OM 4 - [ (1 S) - 2 - (3 -i/TJ 7x7 
**» - l- [4- [ (1 -/<>y;i/*^i/*;u#-;i/-4-tr^y^) 

39mg(0. 1 8mmo 1) ^4^^k7K*©^*^y^4. 5ml IC 

mMU ^k7k*^3 0%#WrS (w/v) x*y-;l/0. 5mlTO;o 

giST'9 6«Fffflaffls«. *«jE*«BEfi*LT»yi:««E*TV*-7*l 0%^W 

•^S (w/v) i^y-;Wg«2 4mHC»j»LTSST2 4^m#L^ 0 & 

Lr#£ft*:^g#i£ o tre 2 0 %JMfc**££tfBI?lfc l 8 m 1 £*d;L 

1 #ISI»#«> LT 7 B#RSJ&# L/co LTIi & tlfc8W«J* 

1 3 5 
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v^-KftU F'j7;l/to»0. 1 %^fif-& (v/v) 7R<!:7-tr b-^ 

4- [ (IS) - 2- (3-7v7;7x;+i/) -1- [4- (4-f^iJi^ 

.x^U - h'J 7;U*nftlWaJR* 29mg(0. 03mmol) JR$ 1 
9% 

MS (ESI, m/z) 579 (MH+) 

H-NMR (DMSO-d6) S 1.18 (3H, t) , 1.68-1.90 (2H, n) , 2.00- 
2.18 (2H, 1 m) , 2.56-2.70 (1H, m) , 2.80-2.92 (1H, m) , 3.01- 
3.21 (2H, m) , 3.21-3.36 (2H, m) , 3.64-3.76 (1H, m) , 3.82 
(2H, q) , 3.96 (2H, d) , 4.53-4.64 (1H, m) , 6.80 (2H, d) , 
7.03 (2H, d) , 7.08 (1H, br) , 7.22 (1H, br) , 7.37 (1H, dd) , 
7. 46 (1H, dd) 7. 68 (2H, d) , 7. 70 (2H, br) , 8. 21 (1H, dd) , 8. 
38-8.54 (1H, m) , 9.00 (2H, br) , 9.33 (2H, br) 
4- [(IS) - 2- (3-7v7;7x; + >» -1- [4- (4-t'^'J^ 

-r-U7;M-oRs«l& JRS 1 9mg (0. 02mmol) iR$ 1 

2% 

MS (ESI, m/z) 645 (MHO 

H-NMR (DMS0-d6) 5 1.24 (6H, t) , 1.70-1.87 (2H, m) , 2.01- 

2.14 (2H, m) , 2.54-2.69 (1H, m) , 2.77-2.93 (1H, m) , 2.98- 

3.18 (2H, m) , 3.20-3.33 (2H, m) , 3.62-3.74 (1H, m) , 3.97 

(2H, d) , 4.04 (4H, dq) , 4.53-4.64 (1H, m) , 6.80 (2H, d) , 

1 3 6 
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7.03 (2H, dd) , 7.08 (1H, br) , 7.26 (1H, br) , 7.37 (1H, dd) , 
7.48 (1H, dd) 7.74 (2H, d) , 7.76 (2H, br) , 8.31 (1H, dd) , 8. 
38-8.54 (1H, m) , 9.02 (2H, br) , 9.27 (2H, br) 
IWI7 2 

4 - [ (1 S) - 2- (3-7;^7x; + -» - 1 - [4- [ (1 -7-br 
V4i ^-4 -t°^'J ! J)V) 7x-;Mf;H xf/H xjiyyt 

4- C (1 S) - 2- (3-7^;7x; + ^) -1- C4- (4-h°^U^ 

~ r- U7^*oBHWftl 9mg (0. 0 2 mm o 1 ) ZfcWmt U H 

»H 4 tnmvmmm-oTmmit&mzmco m nmg (o. oim 

m o 1 ) W 5 5% 
MS (ESI, m/z) 686 (MH+) 

H-NMR (DMS0-d6) 5 1.14 (6H, t) , 1.60-1.84 (2H, m) , 1.93- 

2.14 (2H, m) , 2.28 (3H, s) , 2.54-2.71 (1H, m) , 2.78-2.93 
(1H, m) , 3.46-3.60 (2H, m) , 3.62-3.77 (3H, m) , 3.80 (4H, 

q) , 3.98 (2H, d) , 4.58-4.67 (1H, m) , 6.82 (2H, d) , 7.05 
(2H, d) , 7.08 (1H, br) , 7.23 (1H, br) , 7.35 (1H, d) , 7.47 
(1H, dd) 7.67 (4H, dd) , 8.21 (1H, dd) , 8,73 (1H, br) ,9.08 ( 

2H, br) , 9. 10 (1H, br) , 9. 33 (2H, br) 

«0>17 3 

4- [(IS) - 2- (3-7;^;7x;+-» -1- [4- [ (1-7-trh- 

4- [ (IS) - 2- (3 -7 5 -7y7x/*» -1- [4- (4-b'^U 

1 3 7 
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y x^;P 29mg (0. 03mmol) fctfJf&liiC&i U » 4 4 £R#CD» 

4XS 1 3 m g ( 0 . 0 1 mm o 1 ) JR$ 4 3 % 
MS (ESI, m/z) 658 (MH+) 

H-NMR (DMS0-d6) 8 1.24 (3H, t) , 1.67-1.85 (2H, m) , 1.99- 

2.15 (2H, m) , 2.29 (3H, s) , 2.56-2.70 (1H, m) , 2.79-2.95 
(1H, m) , 3.47-3.61 (2H, m) , 3.62-3.85 (3H, m) , 3.97 (2H, 

d) , 4.03 (2H, q) , 4.59-4.71 (1H, m) , 6.82 (2H, d) , 7.05 
(2H, d) , 7. 09 (1H, br) , 7. 27 (1H, br) , 7. 42 (1H, d) , 7. 48 
(1H, dd) 7. 73 (2H, d) . 7. 76 (2H, br) , 8. 32 (1H, dd) , 8.57 ( 

1H, br) , 9.06 (2H, br) , 9.13 (1H, br) , 9.32 (2H, br) 

mm 7 4 

4 - [(IS) -2 - (3-7;^;7x; + -» - 1 - [4- [ (1 

* 5 K'T fc- 4 -fcT^'JS^i/) 7x^Mf;i/] x;i/7 7 *-r 

[ (1 S) - 2- (3-7;^;7i^-» -1 - [4- [ (1 -7-fer h-f 

] 7x-;l/t>X^>i^if;l/ Zlh U7;M-a@lF$&8mg (0. 0 0 9mm 
o 1 ) \z.Wm 1 m 1 £in>U 1 3 0 VV 4 W L/c 0 LT*§ 

^^n7r^7-f-i:^U h;7;M-p»»£0. l%#W«(v/v 

jRft 3mg(0. 004 mmol) W 39% 

1 3 8 
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MS (ESI, m/z) 630 (MH+) 

H-NMR (DMS0-d6) 6 1.62-1.83 (2H, m) , 1.94-2.12 (2H. m) 
, 2.28 (3H. s) , 2.53-2.70 (1H, m) , 2.78-2.86 (1H, m) , 3.48 
-3.63 (2H, m) , 3.65-3.80 (3H, m) , 3.95 (2H, d) , 4.58-4.70 
(1H, m) , 6.82 (2H, d) , 7.03 (2H, d) , 7.07 (1H, br) , 7.22 
(1H, br) , 7. 34 (1H, d) , 7. 46 (1H, dd) 7. 66 (2H, d) , 7. 78 
(2H, br) , 8. 16 (1H, d) , 8. 66 (1H, br) , 9. 04 (2H, br) , 9. 09 
(1H, br) , 9.30 (2H, br) 

mmmi 5 

4- [(IS) - 2- (3-7^^;7i^-» - 1 - [(4-7i^;7i 

ami 

[CIS) - 2-tKn*->-l- (4-3- xf;l/] fr;W<i> 

fcftT, / m l (Cigjbf-^-^0. 56ml (7. 73mmol) 

£jtox./c$L L- 4 -3- K7 >4 5 0 mg (l. 5 6mmol) 

2 ^mmm. ttz 0 txm ^nttmm\^~ t 

U>0. 5 2ml (4. 6 8mmo l) , 9- t -ttA/tjA/tf*- h 4 4 3m 
g (2. 0 3mmol), ^PP^>l0mI ^Jtax. I 9 MfitftLfco R 

JtaX-s *&T. Tk^b*^^ r- 0-7A1 4 3mg (3. 7 8mmo 1) Srjta*. 

1 3 9 
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o #tt«&7k i i mi&miti- h y •> a, is*o«!fcfa?0ifc8ls8Mfc 

JR* 2 4 0 mg(0. 64mmol) iR$ 41% 

H-NMR (CDC13) 8 1.42 (9H, s) , 3.48-3.77 (2H, m) ,2.59 ( 

2H, d) , 3.79-3.91 (2H, m) , 4.63-4.78 (1H. m) , 6.97 (2H, d 

) , 7.64 (2H, d) 

IDS 3 

[(IS) -2 -?oo- 1 - (4-3- 3-*M t 

-7f-;l/©£jj5c [ (IS) - 2 - h Kn*->- 1 - (4-3- x 
#;l//<* VBEt -7f\rt/3 6 Omg (0. 9 6mmo 1) ©^dd^ 
> 5 m 1 ^KftftT. MJ xf-;t/7 S V 0 . 2 7ml (1. 92mmol)> ^ 
* vx;U*^:7 D7-fK16 5mg (1. 44mmol) *lBx. 3 0 #it£N& 
> M&KM LT 1 5 W Lfco R^jR*7K-WR U ^^au^ > JCTffl 
ft Lfc« W$JI£ 1 1 SSrtflMt*- h U a n i&*ni§Ei&7]ar«ftfr 

f-A>«M/A7 5 Kl OmK ttfb'J f">A2 03mg(4. 8mmol) £Jtox. 
5 0°C-ei 9l*IHHt»LA:o ®6«**T?»RU Mx^WCTffilti} L/c 0 W 

JR» 2 3 7 mg(0. 60mmol) JR$ 63% 

H-NMR (CDC 13) 5 1.43 (9H, s) , 2.80-2.93 (2H, m) ,3.48 ( 

1H, dd) , 3.62 (1H, dd) , 4.00-4.18 (1H, m) , 7.00 (2H, d) , 7. 

63 (2H, d) 

IH 3 

1 4 0 
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[ (1 S) - 2- (3-->7;7x; + -» - 1 - (4-3- KO^/U) xf 

[(IS) - i - (4-a- pOiW xf-;i/| >® 
t-y^;U2 37mg(0. 6 Ommo IK ^>Wwl/A7; K5m 1 {C, 
3 ~vTJ 7x7 -;H 0 7 mg (0. 9 Ommo 1) > j^rt'J^A 16 5m 
g ( 1 . 2 mm o 1 ) 7 0 °CT 1 9 B^ilft Ltz 0 %.&®.*7kT*i$m U 

^/•Co JR* 2 8 2 mg(0. 5 9mmol) W$ 63% 
H-NMR (CDC 13) 8 1.43 (9H, s) , 2.93 (2H, d) , 3.84-3.94 ( 
2H, m) , 4.73-4.89 (1H, m) , 6.94 (2H, d) , 7.09 (2H, d) , 7. 
13 (1H, d) , 7.38 (1H, dd) , 7.60 (2H, d) 
X*I4 

4- [ (1 S) -2- (3-->7;7x;^-» -1- U-S-K'OSW 

[ (1 S) -2- (3->7/7x; + -» -1- (4 -3- KO^;U) x. 
*;W<;>^t-7'fiH17mg (0. 2 4 mmo 1 ) £ 4 gl^i&tt 
mv>i?**V-ymm. 3mK ^4-9-yO. 6 3mlMU 3BfF B m# 
Uco j§^g*LTmbn^S«^7^^;l/AT^ K5mll^^$-li- 
. *ftT> v:/nkVUx^;l/7$ >0. 13ml (0. 7 3mmolK 4 
- ^ d p t -ff-JV 135mg(0. 49mmol) ^-Anx. 

3 O^^L^o mSf-MLTl snmWfcUzo KfS&&7k-»SRU iS(x 
^WCTffifcB LAio (ttfc 4 - ^ n d t - 7 f- -0/(2 ^ddx 

1 4 1 
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MM 50mg(0. 08mmol) JR$ 33% 
H-NMR (CDC 13) 6 1.63 (9H, s) , 2.71-2.82 (1H, m) , 2.86-2. 
99 (1H. m) , 5.15-5.28 (1H, in) , 7.07 (2H, br) , 7.20 (2H, d 
) , 7. 27 (1H, dd) , 7. 34 (1H, dd) , 7. 45 (2H, d) , 7. 69 (2H, d 
) , 7.98 (2H, d) 

4- [(IS) -2 - (3 -i/7J 7xy + '» - 1 - (4->7M>^) 

4- [ (IS) - 2- (3-*>7y7W**» - 1 - (4-3-K<y^;l/ 
) xf;i/] x;V7r^-T;U] t -7*^ 5 Omg (0. 0 8mmo 1) 

^N-^^l/-2-ep'J K>0. 5mHmm^^ *>TWfc£H (I) 11m 
g (0. 0 lmmo 1) £Jn;is TfrJyft&T. 1 3 0°CT7 mUMftltZo 

JRft 2 1mg(0. 0 4mmol) JR$ 3 3% 

H-NMR (CDC13) 5 1.63 (9H, s) , 2.82-3.10 (1H, m) ,3.90 ( 

2H, br) , 5.06-5.13 (1H, m) , 7.01 (2H, br) , 7.15 (2H, d) , 7. 

28 (1H, dd) , 7.37 (1H. dd) , 7.47 (2H, d) , 7.74 (2H, d) , 7. 

98 (2H, d) 

1*16 

4- [(IS) - 2- (3-7^;7x/+-» -1- [(4-7iv?;7x 
-;l/) xfyi/] ^7 7*^1/] -h •J7;M-D0$ig<D& 

j£ 

4- [(IS) -2- (3->7;7x;*-» -1 - (4->7M>?* 

1 4 2 
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) £HS$t -7f-;U2 lmg (0. 0 4mmo 1) 

JR* 3mg (0. 0 0 4 mmol) ' JR$ 10% 
MS (ESI, m/z) 496 (MH+) 

H-NMR (DMS0-d6) 5 2.42 -2.60 (1H, m), 2.72-2.84 (1H, m), 3.48-3. 
61 (1H, m), 3.77 (2H, dd) , 6.88 (2H, dd) , 7.01 (1H, br) , 7.08 (2H, d), 
7.12 (1H, dd) , 7.23 (1H, t), 7.33 (2H, d), 7.38 (1H, br) , 7.60 (2H, d), 
8.08-8.15 (1H, m), 8.63 (2H, br) , 8.73 (1H, br) , 8.93 (2H, br) , 9.02 
(2H, br) 



1 4 3 
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m&m 7 6 

N- [2- (3-7;y;7x;+-» xf;l/j -N-O 4 - [ (fc*^ 
'J y > - 4 - ;u) •>] OX7 i K — h 'J 7 Dfts»£©£jsfc 

N- [2- (3-*>7V 7x7*-» xf-;u] -4- (1 - t-7*h + i/^;u^ 

4- (i-t-7h*->#yu#-7U-4-t°^y^;M-*;/) £.H#$S2 1 1 
. 2mg (0. 6 5mmol) > 3 - (2-7;yxf4-» <^/-h'J;l/ 
£&£12 9. 2mg (0. 6 5 mm o 1 ) £fcbfgH*4<h U H»J 1 XM4 t 

JKffi 1 6 7 m g ( 0 . 3 6mmol) JR^ 5 5% 

H-NMR (CDC 13) 5 1. 50 (9H, s), 1. 65-1. 80 (2H, m), 1. 85-2. 00 (2H, m), 3. 3 
0-3.40 (2H, m), 3.60-3.75 (2H, m), 3.90 (2H, dt), 4.20 (2H, t), 4.55 (1H 
, m), 6. 45 (1H. t), 6. 94 (2H, d), 7. 15 (1H, d), 7. 17 (1H, s), 7. 26 (1H, 
d), 7.38 (1H, t), 6.74 (2H, d) 
IH 2 

N- [2- (3 -i/7 J 7iy*-» -N-0^;l/-4- ( 1 - t - 

fomik±tVV2* m&G 0%) 2 3 6 mg (5. 9 lmmo 1) 
*;UA7=; K+fcftTiKftLfco N- [2- (3->7;7xy^-» 
-4- ( 1 - t - 7" h + ->^M-/l/tX'J 4 ** : y<>X7i 

K2. 6 7 g (5. 9 lmmo 1) frPROi?/ f-JVMA7 i KKSJSLTJn 
^.fco *M4*^t)o^l^>^/l/7*Pi Kl. 4ml (11. 8mmo 

1) £inA.tz&. MMX-ZtiffflmftLtZo *«E*«ff«*LyS:aiclfi3g!t[^bK 

1 4 4 
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M2. 8 5 g (5. 2 6mmo 1) m 8 9% 
H-NMR (CDC 13) 6 1.43 (9H, s) , 1.72-1. 80 (2H, m) , 1.85-1. 
93 (2H, n) , 3.23-3.38 (2H, m) , 3.60-3.70 (2H, m) , 3.72-3. 
81 (2H, m)\ 4.15-4.22 (2H, m) , 4.47-4. 50 (1H, m) , 4.77 ( 
2H, brs) , 6.88 (1H, d) , 7.09 (1H, m) , 7.25 (1H, brs) , 7.26 
-7. 50 (7H. m) , 7. 58 (1H, d) , 7. 68 (1H, t) , 8. 01 (1H, s) 

XII 3 

N- [2- (3-7S >V7xy*-» xf;l/] -N-'OVJl'- 4 - [ (h°^ 
V ! J y- 4 - -f )V> KyXT x K lh'J7 fr*BWm&ff>&J& 

N- [2- (3-^7;7x;+>» xf;b] -N-<y^l/-4- (1-t 
-yhf->*;^x;l/tXiJ 4 -^f;l/) **i/'<>;<7 i K2. 8 5 g ( 
5. 2 6mmo 1) & 4 5 m 1 #fi£#U 

Wbk**3 0 «#tr (w/v) i^y-yl/5 m 1 *jD*.T£aT?5 BPelit^ 
. M^iEg* LT^;^I*7 >*x7^ 1 0%£W« (w/v) x.*y 
-^7§7& 15ml KftflPLTSflT? 1 BIBJ«#Lfco «i8G&e*LTf§&*lfca 

v 1^5 7 4 -fcftU h'J7;i/toBffi*0. (v/v) . tK£ 

7 -b h - h u ;i/©M&&i&Ti§tii L 1 W©7 5 * •> 3 y *aWS«»-r * z. t K 

JR*1. 2 5 g (1. 7 8mmo 1) 34% 
MS (ESI, m/2) 473 (MH+) 

H-NMR (DMS0-d6) 8 1.79-1.83 (2H, m) , 2.05-2.11 (2H, m) 

, 3.06-3.11 (2H, m) , 3.22-3.27 (2H, m) , 3.63-3.68 (2H, m) 

1 4 5 
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, 4.15-4.29 (2H, m) , 4.69-4.77 (3H, m) . 7.04 (2H. d) , 7.20 
-7.60 (10H, m) , 7.50 (1H, t) , 8.60 (2H, brs) , 9.26 (4H, d 
) 

N— [2- (3-7;^;7x;*-» x^;l/| -N-OiSjl- 4 - (1-7 

N— [2- (3-7;^;7x; + -» if- A/] -N-O^/l/- 4 - [ (t° 
^>-4 -4)V) 5K — > 'J 7;U:*nS$ftiSl 8 Omg 

(0. 257mmolK b U if;U7 5 > 0 . 12ml (0. 8 4 8 mmol 
) *tf«;yi/lml+*»Ta»U *C^7-bf-A/^.n5-f K0. 02ml ( 
0. 2 8 3 mm o 1) £tf>o < 0 iiD^. 3 BlHflH*Lfc 0 MlcMLfcliL 

u # s>n££SM£* * * Kx ->^k^*g^a y * f^zimmt 
•tzmmm&fcfc?v-?\>y7 7>(-\zttu hu^^osw^o. i%#w 

-TS (v/v) 7K<b7-b'hihy;u©fi^»jn?»toU B«tt©77^-> 3 > 

*aMgft«'tS £ £ ic J; Ottftdlifft 

jRfi 7 3. 5mg (0. 12mmol) TO 4 6% 

MS (ESI, m/z) 515 (MH+) 

H-NMR (DMS0-d6) 5 1.41-1.62 (2H, m) , 1.85-2.00 (2H, m) 
, 2.01 (3H, s) , 3.23 (2H, dt) , 3.60-3.65 (2H, m) , 3.80-3.90 

(1H, m) , 4.20-4.30 (2H, m) , 4.60-4.70 (2H, m) , 4.75 (2H 
, brs) , 7.03 (2H, d) , 7.20-7.43 (10H, m) , 7.52 (1H, t) , 9. 
21 (4H, d) 

$mmi 8 

N- [2- (3-7v^;7i;^-» if/I/] -N-^>^;U-4- [1- ( 
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N- t --yH-i/tultf-JUyi) isy* Omg (0. 3 1 4mmo 1) & : J* 
*J\/*JUA7Z K4»$#U *.^ThUif-^T5 >0. lml (0. 6 9mm 
o IK ?udJ8Bex?\>K). 0 3ml (0. 3Hmmol) «5« 
#Lfc&, N- [2- (3-7;^/7i;+v/) x^l/] -N-^yfJl- 4 

20mg(0. 314mmol) £jta/L/c 0 MU^M LT 4 WL/:|, & 

LTffiSU«ff c 4 mfei&i&mztt; y 0 . 

5 m 1 *2 8«fi«Lf:o «£@£LT^£tt/c&g«*? ? Kx 

ttU h 'J7;l/toM^o. (v/v) ykiT-fehxhU^OM 

u g»©-7 ^ ^ 3 y^^^^-a c t d £ «9 , ^JH"b£% 

iR» 6 1. 6mg (0. 08 13mmol) JR$ 2 6% 
MS (ESI, m/2) 530 (MHO 

H-NMR (DMS0-d6) 6 1.50-1.70 (2H, m) , 1.91-2.10 (2H, m) 
, 3.05-3.10 (1H, m) , 3.20-3.40 (2H, m) , 3.52-3.70 (3H, m) 
, 3.80-4.00 (2H, m) , 4.23 (2H, m) , 4.72 (2H, brs) ,7.05 ( 
2H, d) , 7.20-7.52 (10H, m) , 7.53 (1H, t) , 8.03 (3H, brs) , 
9.28 (4H, d) 

mmmi 9 

3- U-Tii?/- 2- [2- [4 - (l-T-fehfS K-f J^— 4 - fcf ^ U i? 

1 4 7 
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III 

3 - 1 kp+->- 4 -a- h'&awat<o&j& 

3 - 1 KD+i/$lW 30. 0g(217mmol) ZmWt 2 0 0ml IZfeM 
U — ^ba^*5 3. 0g(326 mmol) %gMX*1X\?Ltio 4 5°CT1 5 

Om IT 2 Els 7K5 0 0mlT2l5l»U 8 0 "CT^E&g^-fcb&C tX\ Ik 
»k£«9*'»fco 

IRS 17. 2g (65. 2mmol) JR$ 30% 
MS (FAB, m/z) 265 (MH+) 

H-NMR (DMS0-d6) 6 7.13 (1H, dd), 7.43 (1H, d), 7.80 (1H, d) 
3M2 

3-fc Ko*'>-4-3-K / 0 1 /-h l J^®^ 
3 - 1 Kn*i/ - 4 - a - K$JI#» 2 2 . 3 g (8 9. 7 mmo 1 ) &x 
tKD75>3 0 0mli:g)SLfcfc©l^oci^ifyH9. 7ml (2 0 
6 mm o IK h U xf;l/7 $ > 2 8 . 7ml ( 2 0 6 mm o 1 ) & 0 °CTj!jDX- 
fco 1 5 ^LfchyxfvU7$>*ffl***»HIU 7>*-7*'< 

>^LT|#t>tl/cxh5h Ko75>»«3 0 OmllC, «£0°CT«. 

5 0ml IC»ft?L*ft*hU7yl/^-Dy ?>XJU*yWtl 7. 4ml (117mm 
ol), e'J^2 1. 8ml (2 6 9 mmo 1) &0^Tin*.fco 8 

? y -jv ( i : i ) 1 8 o m i icmmttzho^ i gfekStfk^ h >)*i*imm 

90ml (90. Ommo 1) %g.fa.T'1S\?LtZo %<D*t 4B#F H TO$&> 
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iR» 9. 29g (37. 9mmol) W 42% 
MS (FAB, m/z) 246 (MHO 

H-NMR (CDC 13) 6 5.63 (1H, br), 6.96 (1H. dd), 7.23 (1H, d), 7.79 (1H, 
d) 

IDS 3 

3- (2-7Ux^-/) -4-3- K^VV-h'j/l/^^©^ 

3-b Ka^i'-4-3-K / <>7-h , J;K t (2-)oox^i/ 
) b£fcBfgJii*4<h U ^fifeffl 1 <Z>:U§2Rtf:ai3 <h|n|$©*gfp« 

* Doxf;l/7 ~ >£B^£ffl^Tg|i60] 1 IS 1 tWMK LTifco 
1*14 

N- [2- (5-->7y-2-3-K:7W^» xf;l/] -4- (1 - t 

3 _ ( 2 -7;;x^^) _4_ 3 _ p^/- iftK|[2. 2 8g 

(7. 03mmolK 4 - [ ( 1 - t -Zf h¥i/1lA'#—A'- 4 -tf^'J *>fr 
) £H#»2. 9 0 g (9. 0 2mmo l) > S M Vfu hf/l/x?-;l/7 

;>1 1. lg (85. 9 mm o 1 K 1 - ( 3 - 'J/^JUT iJzfv t» - 
3 -JL^jUfi jltfifj i h'mtm 3 . 0 2 g ( 1 5 . 8 mm o 1 ) £<fctf 4 - 5? 
tf-frTU h o 'j^>0. 6 2g(5. 0 7mmol) ^WfWAT; K 

iR» 2. 72g(4. 60mmol) JR$ 6 5. 4% 

H-NMR (CDC 13) <5 1.43 (9H, s) , 1.62-1.82 (2H, m) , 1.89-2. 

1 4 9 
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00 (2H, m) , 3.30-3.40 (2H, m) , 3.62-3.78 (2H, m) .3.95 ( 
2H, dt) , 4.22 (2H, t) , 4.55 (1H, m) , 6.64 (1H. t) ,6.94 ( 
2H, d) , 7.01 (1H, d) , 7.03 (1H, dd) ,7.78 (2H, d) , 7; 89 (1H 
, d) 
IH5 

2-7-t?^;U7S/-3- [4-*>7V-2- [2- [4- (l-t-7h*i/ 
tDltf-Jl- 4 - fcT^U ! JM*i/) lyVJAtTi y] xh**>] 7i_;l/] 
7? Vim 

N- [2- (5-->7;-2-3-K7x; + -» x-^jU] -4- (1-t- 
7 h*'>#;M-:-;U-4 -b°^»J S^M-*$/) ^>X7$ K2. 72g (4. 6 
Ommo 1)\ Z-TKYT UTW frW.t'f-frl. 3 2 g (9. 22mmo 
1) £7-fer|^h»J;l/8 OmlMU Wfc'^Wk (I I) 2 7 2 mg ( 
1. 2 1mmo'l), h'J-o-h l JMX7^ 6 3 0 mg (2. 0 7mmo 
1). h U 7f-;l/7 ^ > 1 . 7 1g(9. 2 3mmol) ^M3Bi!lDML 

iRg 1. 12g(l. 8 5mmol) W 40. 2% 
H-NMR (CDC 13) <5 1.45 (9H, s) , 1.65-1.80 (2H, m) , 1.85-2. 
00 (2H, m) , 2.02 (3H, s) , 3.30-3.40 (2H, m) , 3.60-3.75 ( 
2H, m) , 3. 80 (3H, s) , 4. 35 (2H, t) , 4. 55 (1H, m) , 6.82 ( 
2H, d) , 6.99 (1H, t) , 7.18-7.22 (2H, m) , 7.33 (1H, s) , 7.44 

(1H, s) , 7.69 (2H, d) , 7.87 (1H, d) 
XH6 

3 - [4-7$ >V -2- [2- [4- (1-7-feM ^ 4>- 4 - U : J 

)\>** : s) ^V^yVT;/] xh + ->] 7x-;l/] -2-t+V7 , Dt't>SI 

15 0 
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2-TH?f-;U7^y-3 - [4-->7V-3- [2- [4- (l-t-7>* 
•>#;l/*'x;i/-4 -fcWJ >^M-*'» **>7>OI>7 I J ] x^^] 7xx;u 
] 7^ ij ;nfcy f-;n . i 2 g ( 1 . 8 5 mmo 1 ) £ 4 ^t&ttltOv*** 
* 5 om l icfgtfu x?y-;l/5ml£j!JDX.^ST'l 0B«#Uio » 
ME*a*W»&nfca«*7> : e-T*2 (w/.v) x*y-/Uig 

xf-;U7-tr b-f b£^*&2. 2 3 g (18. flraraol) > HJxf-;l/7 
$ y\ 6. 0 g (1 5 8 mmo 1) £x*y-;H 0 0ml KigJBU 3 0°CT' 

4 Bm^b/co ^«*u#&ftfcastt* b «j yj^vmrnz o . 1 

« (v/v) zK£7-tr h-h 'J^Cl^i (4 1) 5 Om IKi&tfU** 
* Kf*->/l/a&fl£%#SS> U *y;K*^SWW (LiChroprep RP-1 
8 3 7 x 4 4 0mm) ffl+^Ki' o? h^77 >f - bU7 

;M-oI^£0. (v/v) 7k£7irbxbU;l/©?g£@jrc*giB 

Lfco S&gftfti;: ck t> ^T&fc&a* 6 S^fitt 5 0 m 1 U 8 0 

Mi/>)i]?ji'%ftm\t?zmm&mmfc?u^h7 : 77<(-Kttu b y 7/u 

*of^£0. lJteWf* (v/v) zk<fc7-t? hxhy;Kos^S»-e»ffiU 

JJX1: 1 2 3 m g ( 0 . 1 6 7 mm o 1 ) JR^ 9 . 0 % 

MS (ESI, m/z) 510 (MH+) 

H-NMR (DMS0-d6) 6 1.65-1.85 (2H, m) , 

2.02-2.19 (2H, m), 2.25 (3H, s), 3. 58-3.82 (6H, m), 4.23 (2H, s, keto 
form), 4.30 (2H, t), 4.79 (1H, m), 6.80 (1H. s, enol form), 7.07 (2H, d), 
7.38-7.47 (2H, ml 7.83 (2H, d), 8.33 (1H, d), 8.55-8.67 (2H, m), 9.05 
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-9.34 (5H, brm), 9.75 (1H, br, enol form) 

nmm 8 o 

3- [4-7;i?;-2 - [2- [4- (. t Jj*A/1jJW<*<<Ad J\/7 
Igl 

N- [2- (2-3-K-5-'>7y7xy^ri/) xf;l/] -4- (NU N-v 5 
/U) ^>X7S K©£fifc 
4-^^^^^;l/$lfi6 0 0 mg (3. ImmolK h'Jif- 
;l/7^>l. 2 5 g^i?>fWA7; h'WLfco *d^*#T*nn« 
Ki^;U3 3 6 mg (3. lmmol)*5»L/:^ 3- (2-7 5 
/x^-» -4-3- K^>V-HJ /i/-£i^SrJD*.fco gfifcM L 2 'ftP£ 

"CHUM"* d <h (Ccfc «9 $ bl=iSft^i*#fc. 

IRS ft9 8 3 mg (2. lmmol) W 6 8% 

H-NMR (DMS0-d6) 6 2. 87 (3H, br) , 3. 00 (3H, br) , 3. 65 (2H, 

dt) , 4.27 (2H, t) , 7.17 (1H, d) , 7.47 (2H, d) , 7.52 (1H, 

s) , 7.88 (2H, d) , 7.98 (1H, d) , 8.67 (1H, br) 

xm 

2-7*?J\'7i J -3- [4-i/7S-2- [2- [4- (if/ ?J\s*JW<* 
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[2- (2 -3- K- 5 -•>?; 7x; xf;|/] -4- (N, N-i^ 

;l//<*-f AO K>XTi K9 6 8 mg (2. 0 9mmo IK 2- (7-tr 
5^1/7 ^ J) 7? >)Jm*?J\<S 0 Omg (4. 1 8mmo 1 ) ^ mfc><v W 
A(II)93mg(0. 38mmoi)> h'J-o-h 'JMX7-f > 5 4 8m 
g (1. Bmmol), M/ 7?\rt/7 S > 7 7 5mg (4. 18mmol)^7 

-e»£!t3 H <h ic £ <o £ £KgjIIlt;£^£^co 

JRS 6 2 9 mg(l. 3mmol) » 6 2% 

H-NMR (DMS0-d6) 6 1.95 (3H, s) , 2.90 (3H, s) , 3.00 (3H, 

s) , 3.60-3.70 (5H, m) , 4.30 (2H, t) ,7.21 (1H, s) ,7.43 ( 

1H, d) , 7.47 (2H, d) , 7.63 (1H, s) , 7^ 67 (1H, d) ,7.87 ( 

2H, d) , 8.75 (1H, t) , 9.65 (1H, s) 

X*I3 

3- [4-7S vV-2- [2- [4- i*J * ^JlfiJW^J AO KyVJfrT 

2 -7-fef-;U7x J- 3 - [4-^77- 2- [2- [4- ?J\siiJW< 
*fAO ^i/WA/7 5 y] x^i/] 7xx;H 7? U frM* ^A/6 2 0 mg 
(1. 3mmo 1) C4j|»Wt^5mK / -A/1 m 1 £j>JD;i 9 

1-6 (w/v) ^J-Jimmi 0mlMLT2 4M»L/c 0 
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. (v/v) 7Xi7-tr h- h U^OM^jlS-eMU gft$l©7 

7^-> 3 >^^^-r-SCilc:J;«9s ^Mlb£«#*io iR* 4 6mg (0 
. 0 8 mm o 1 ) JR$ 6 % 
MS (ESI, m/z) 441 (MH+) 

H-NMR (DMS0-d6) 52.90 (3H, br) , 3.00 (3H, br) , 3.70 (2H, dt) 
, 4.28 (2H, t), 4.23 (2H, s, keto form) 6.85 (1H, s, enol form) 7.35-7. 
50 (4H, m), 7. 88 (2H, d), 8. 33 (1H, d) , 8. 83 (1H, t) , 9. 00 (2H, br) , 
9.25 (2H, Br) , 9.75 (1H, enol, s) 

3- [4-7SSV-2- [2- [4- X\-W) f Jto**AS) 

xmi 

J -3 - [4-f7V-2- [2- [4- [ (1- t-7*h* 

;H -7* U;i/$y 4 - [ ( l - 1 -7 h^rtyutf-^tf^'J ^ 

>-4->T^) ^f-;!/] 3Sfi*Kyf-A'6 0 Omg (l. 8 Ommo 1) 
^TKK-fb^" h»;^A4mK x^;-;l/6ml £5ta;U 1 8 UfrRSHKJ* Lfco SJS 

„ r- U x^7l/7 S > 1 . 2 5ml (9. 0 6mmolK l-(3-i>j*^U7 
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^yypb'yU) -3-i^;l/*7;Utfv»f * KttBttS 7 8mg (1. 9 8mmo 
IK 1 -t Kn + ->^y/h U 7 2 6 7 mg (1. 9 8mmo IK 3 
- (2-7;;xh+i/) -4-3-K^>V-h'J;Uifiiftlg2 0 2 mg (1. 

0 2mmo 1) &jtax.. 2 OHIHHIftLfco KfcWL&YX'iftlfcL. ftSif^Tf 

1 Omli:»)S$^ /f-JU-2-m^i K7?'J5-M 7 8mg (3. 3 
4mmo 1) . (I I) 4 lmg (0. 1 7mmo I K h'JX 
(2->f;l/7x-;0 *X7^V3 5 5mg (1. 17mmolK h*)7* 

;P7^>6 1 8mg (3. 3 4mmo 1) 1 8 B^MilsIt Uc<> 

JRJI 5 3 0mg (0. 8 5mmol) ' JRsps 51% 
H-NMR (CDC 13) 6 1.04-1.17 (2H, m) , 1:42 (9H, s) . 1.58- 
1.77 (3H, m) , 1.98 (3H, s) , 2.54 (2H, d) , 2.73-2.89 (2H, 
m) , 3.78 (3H, s) , 3.89 (2H, dt) , 3.96-4.08 (2H, m) , 4.31 
(2H. t) , 6.95-7.03 (1H, m) , 7.11 (2H, d) , 7.12-7.19 (2H, 
m) , 7.23-7.27 (1H, m) , 7.29-7.34 (1H, m) , 7.43 (1H, br) , 
7.63 (2H, d) 

xm 

3- [4-7 5 if J -2 - [2- [4- ( 4 - t 4 ^ U i^M =f-)V) OV^JlT 
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2-7-fef-;UT$ y-3- [4-->7y-2- [2- [4 - [ (l-t-7h 

7* U^BMf-^ 3 Omg (0. 8 5mmo 1 ) Ztiimmnt LT. £g 
Ifcffl 8 0 ©IS 3 £ P&Qftfrlctt o T3aMb£tt*»;fco 
JR* 15 0mg(0. 2 2mmol) JR$ 2 5% 
MS (ESI, m/z) 467 (MH+) 

H-NMR (DMS0-d6) 51.23-1. 40 (2H, m) , 1.62-1.73 (2H, m) , 
1.76-1.90 (1H, m), 2.59 (2H, d), 2.72-2.91 (2H, m), 3.17-3.30 (2H, m 
) , 3.68 (2H, dt) , 4.21 (2H, s, keto form) , 4.29 (2H, t), 6.82 (1H, s, 
enol form) , 7.27 (2H, d), 7.34-7.49 (2H, m), 7.80 (2H, d), 8.34 (1H, 
d), 8.66-8.74 (1H, m), 9.12 (2H, br) , 9.25 (2H, br) , 9.78 (1H, br 
, enol form) 
m&W 8 2 

3- [4-7^y-2- [2- [4- (fcfn D i?> — 1 — -f )V) 
XMl 

2-7-fef-;U7$y-3- [4-->7/-2- [2- [4- (tfn'J^y-1- 

<f;u) OV^yU7^y] ^h*->] 7x-;H 7* tf/HMf^WD^jfc 

4- f;l/) $IIS!4 0 Omg (2. 0 9mmo 1) £i> 

^oa^Vl OmllcW^ h U x^;l/7 ^ > 1 . 2 5ml (9. 06m 

mo 1 K 1 - ( 3 - V* ;77p tVP) - 3 -xfTUrt^SM ^ K* 

®^4 3 9mg (2. 3 0mmolK 1 - h Kn + S/'O V h U 7 7-;U3 1 

Omg (2. 30mmol)s3 - (2-7;;x^i/) - 4 - 

-hU^Wfilft*6 3 6 mg (2. 0 9mmo 1) £*D;U 1 9^a11#Lto R 
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&S>tltz&8®&T* h- h U;H 5mlM$t, ^ f-;U- 2 -7-tr ? ^ K 
7^'J7- h 5 0 3mg (3. 5 lmmo 1) . m&'^WU (I I) 4 3m 
g (0. 18mmolK h 'J X (2 x— *77^f > 3 7 5 mg 

( 1 . 2 3 mm o 1 ) > h U 7*;l/7 ;>6 4 9 mg (3. 5 lmmo 1) *j)0 
*.l 8B#[fflta&»ai[Lfco fcttES±8U £j£&&7k{c«!L*:^ ftlfcxf-;!/-*? 

J|X* 6 5'Omg (1. 3 7mmol) JR* 78% 
H-NMR (CDC13) 5 1.92-2.10 (7H, m) ~ 3.11-3.28 (3H, m) , 
3.74-3.83 (5H, m) , 4.24 (2H, t) , 6.45 (2H, d) , 6.65-6.73 
(1H, m) , 7.18 (1H, d) , 7.24 (1H, br) , 7.31-7.42 (2H, m) , 
7.61 (2H, d) 
lH 2 

3- [4-7;^;-2- [2- [4- (t°a >J 1 -4 )V) OVJ frT 

2-7tf/l/7^-3- [4-V/7/-2 - [2- [4- (foU^y-l 
OVJfrJiJ] iK>>] 7!-;l/] 7^'J»f/l/6 5 0mg 
( 1 . 3 7 mm o 1 ) 8 0 IH 3 <fcffll*©*imcttoTMft^*» 

/Co 

iR» 13 0mg(0. 2 4mmol) JR* 17% 
MS (ESI, m/z) 439 (MH+) 
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H-NMR (DMS0-d6) 51.88-2.04 (4H, m) , 3.23-3.35 (4H. in) , 

3.67 (2H, dt) , 4.21 (2H, s, keto form) , 4.23 (2H, t), 6.52 (2H, d) , 

6.82 (1H, s, enol form) , 7.31-7.52 (2H, m), 7.72 (2H, d), 8.27-8.39 ( 

2H, m), 9.00 (2H, br) , 9.26 (2H, br) , 9.78 (1H, br, enol form) 

fgjfctil8 3 

(4S) - 4- (4-75^WW$;) -5 - (3-7;^;7x; 

* -» ^ y 9 y& - h U ? fr* aiM^J;^ 

(4S) -4- (4-7;^ / <//W;;) -5- (3-7ii^;7 £ 

Ml 

(4S) -4- t-"/h*'>*^/«K-/UT5>/~5- (3 ->7/7i; 

N - t - y h * yjvitf-jis- l - 7)V9 1 ym-7-^y ^^xf;i/ 6 . 

7 5 g ( 2 0 . 0 mm o 1 ) &tH&If &<h LH» 5 1 Xg 1 tHfllOJtftfcffi 

JR» 6. 90g (1 6. 3mmol) W 81% 
H-NMR (CDC13) S 1.44 (9H, s) , 1.69 (2H, br) , 2.02 (2H, br 
) , 3.98 (2H, br) , 4.83 (1H, br) , 5.11 (2H, s) , 7.04-7.16 ( 
4H, m) , 7. 24-7. 40 (5H, m) 
2 

•(4S) -4- (l-i/TJ^yVJfrJl J) -5- (3-->7;7x/+-> 

) '<y9yWt'<yiSj\'<D&i& 

(4S) -4-t-7h^^/l/*-;l/7^-5- (3->7;7x;*-> 
) lyfyWrOitfrB. 9 0 g (1 6. 3 mmo 1) *&5£mW£ U HJfefB] 

5 ixs2 tmmonmzm^mmik&mzntzo 
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4UI 3. 5 6g(7. 8 5mmol) JRsg 48% 

H-NMR (CDC 13) 6 2.10-2.28 (2H, m) , 2, 54 (1H, ddd) , 2.69 

(1H, ddd) , 4.10 (1H, dd) , 4.18 (1H, dd) , 4.48 (1H, br) , 5. 
12 (2H. s) , 7.00 (1H, br) , 7.14-7.19 <2H, m) , 7.24-7.41 ( 
7H, m) , 7. 72 (2H, d) , 7.87 (2H, d) 
1*13 

(4S) -4- (4-75 sVOvV-fl'TSy) -5- (3-7^7/7x7 

(4S) -4- (4 -yTJOV-OWx J) -5- (3->7/7x; + 
•» ^7*>$^>7;W3. 5 6g(7. 8 5mmo 1) %&mmntU » 

5 ixii3 tmnvmmzm^mit&Wizmzo 

iR» 2. 1 9g (3. 35mmol) 4 3 % 

MS (ESI, m/z) 426 (MH+) 

H-NMR (DMSO-d6) 5 1.15 (3H, t) , 1.88-1.98 (1H, m) , 2.01- 
2.11 (1H, m) , 2.45 (2H, ddd) , 4.03 (2H, q) , 4.11 (1H, dd) 
, 4. 19 (1H, dd) , 4. 38 (1H. br) , 7. 34 (1H, d) , 7. 39 (1H. d) 
, 7.40 (1H, s) , 7.54 (1H, dd) , 7.91 (2H, d) , 8.05 (2H, d) 
, 8. 66 (1H, d) , 9. 17 (2H, s) , 9. 29 (4H, s) , 9. 42 (2H, s) 

IH 4 

(4 S) - 4- (4-7$ VJKyVJJlTi /) - 5- (3-7$ ^77*; 

(4S) -4- (4-7;^y<//^H;;) -5- (3-7$vV7x 

J*y) ^>^>g?x^;U - Y U7;l/*nftlWfil. 5 7g(2. 4 0mmo 

1) ^tHWiU £%0|5 lXS4<!:|5l^©»«^^M^»m/Co 

15 9 



WO 98/31661 



PCT/JP98/00176 



JR* 424mg(0. 677 mmol) JR$ 28% 
MS (ESI, m/z) 398 (MH+) 

H-NMR (DMSO-d6) 6 1.84-1.96 (1H, m) , 1.98-2.10 (1H, m) 
, 2.37 (2H, ddd) , 4.11 (1H, dd) , 4.20 (1H, dd) , 4.38 (1H, br 
) , 7.33 (1H, d) , 7.39 (1H, d) , 7.40 (1H, s) , 7.91 (2H, d 
) , 8. 05 (2H, d) , 8. 65 (1H, d) , 9. 18 (2H, s) , 9. 26 (2H, s 
) , 9.29 (2H, s) , 9.41 (2H, s) 

nmm 8 4 

(4R) -4- (4-1]JW<*4JU'<>*/'(A/TX J) -5- (3-7^/7 

urn l ' ' _ 

(4R) -4- t--?Y* ; sJ])\'#-)\'TlJ-5- (3->7;7x;+-» 

3 7 g (1 0. Ommo 1) fcfflJfflKtti U 5 1111 i|5]^©»«C 

JR* 3. 20g(7. 5 4mmol) JR* 75% 

H-NMR (CDC13) 8 1.44 (9H, s) , 1.69 (2H, br) , 2.02 (2H, br 

) , 3.98 (2H, br) , 4.83 (1H, br) , 5.11 (2H, s) , 7.04-7.16 ( 

4H, m) , 7.24-7.40 (5H, m) 

IS 2 

(4R) -4- (^-^MV'/^I/T^) -5- (3 -»>7y7x/*-> 

(4R) - 4-t-7'h^i/yj;i/«7;;-5- (3->7;7xy+-> 

1 6 0 
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) 3. 20g(7. 5 4 mmo 1 ) Z&mtmt U Hjfeffl 

45» 2. 16g(4. 76mmol) JR$ 63% 

H-NMR (CDC 13) S 2.10-2.28 (2H, m) , 2, 54 (1H, ddd) , 2.69 

(1H, ddd) , 4. 10 (1H, dd) . 4. 18 (1H, dd) , 4. 48 (1H, br) , 5. 

12 (2H, s) , 7.00 (1H, br) , 7.14-7.19 (2H, m) , 7.24-7.41 ( 

7H, m) , 7.72 (2H, d) , 7.87 (2H, d) 
XH3 

(4R) - 4- (4 fr^yVJ frT 5 J) - 5- (3-7^ 7 

(4R) -4- a-i/TSKyV^frTU) -5- (3-^7;7x; + 
^v* >M^>y^*Hll6JB *4£ U 6 0xp2 <hl^l£©4£ttt£?£y 

MS (ESI, m/z) 399 (MH+) 

H-NMR (DMS0-d6) 5 1.90 (1H, br) , 2.01 OH, br) , 2.36 (2H, 
br) , 4. 08 (1H, dd) , 4. 17 (1H, dd) , 4. 36 (1H, br) , 7. 35 (1H, 
d) , 7.39 (1H, d) , 7.41 (1H, s) , 7.53 (1H, t) , 7.92 (2H, 
d) , 7. 96 (2H, d) , 8. 08 (2H, br) , 8. 50 (1H, d) , 9. 14 (2H, 
br) , 9.27 (2H, br) 

mmm 8 5 

N- [2- (3-7^ iV7xy*-» -N-^y'Jfr- 4 - (1-7 

N- [2- (3-7;i?;7x;^-» xf^/] -N-Ov^U-4- (tf^ 

Wy-K-4)V) **ri/'<>XT x K -h 'j7MoftiBZ 3 Omg (0 

1 6 1 
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. 3 4mmol) ^i^;-/l/3ml FiJiW;>0. 25ml 

(1. 7 4mmo 1) % xf-;u 7-t?h-< i^-hM!8 7mg (0. 71m 

mo i) ziMz.g.&x*Gft®mwuzo mmz%£irmz>ntzm%<to%* t * 

-IctfU h'J7yl/tD»0. I%^ir6 (v/v) ?K<bT-fe h- h U;u 

jRfi 196mg(0. 269 mmol) Jfc* 8 1% 
MS (ESI, m/z) .473 (MH+) 

H-NMR (DMS0-d6) 6 1.65-1.80 (2H, m) , 2.00-2.10 (2H, m) 
, 2.31 (3H, s) , 3.52 (2H, t) , 3. 57-3.80 (3H, m) , 4.12-4.30 

(2H, m) , 4.60-4,80 (4H, m) ,_ 7,01 (2H, d) , 7. 20-7.40 (10 

H, m) , 7.50 (1H, t) , 8.62 (1H, s) , 9.17 (1H, s) , 9.32 (4H 
, brs) 

mmm 8 6 

N- [ (1 R) - 1 -Oi?JV-2- (3-7; ^)V\ -4 

X (2R) - 2- (t-yF + i/^y^-^i;) -3-7x-;l/7pft> 

mn-frtntzo zntmrnmi ixmAtmrn^tr (ir> -\-<yy)v 

6i|sI^{cLT (1 R) -1 - (3->7;7x; + -» 

yffiU-T^&m/Co CO (1R) - 1 -*<>i?jV- 2 - (3— >7 
;7x; + ->) if;W^<;Vit-7f;H. 5 5g(4. 4 0mmol) 

16 2 
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IRS 5 6 8 mg(l. 02mmol) JR* 23. 2% 
MS (ESI, m/z) 443 (MH+) 

H-NMR (DMSO-d6) 6 1.82-2.01 (4H,m) ,2.92-3.10 (2H,m) ,3.18- 
3.37 (4H,ro) ,4.05 (lH.dd) ,4.19 (lH.dd) ,4.42-4.57 (lH,m) ,6.53 ( 
2H, d) . 7. 15-7. 42 (8H, m) . 7. 55 (1H, dd) , 7. 67 (2H, d) , 8. 08 (1H, d) . 9 
.22 (2H,brs) , 9.27 (2H, brs) 
«#18 7 

N- [ (1R) -2 - (3-7^;7z;+>» -1- (4-t Kp*'>0 
ifjl) Jif-M - 4 -7 ^ 9 J^yXT I K - h V 7;U*Dg^i£©&Ji5c 
1*11 

(2R) - 2- (t-^h + '>^^^-^) TlJ-2 - [4- (xF^r-^;l/ 

*-^:**i/) ^j^W. .. 

D-fn«>y 3. 5g (1 9. 3mmo 1) £tBfgH*4<i: U V- t 
;l/^^7-^- hfdi^ t-y h + i/^^'i-'-^WbLT (2R) - 2- (t-y 
h*v/#;l/**^;l/) 7 ^ 7- 3 - [4 - h Kp*^? x-/l/] ^Dt't«l 

L/cCD^TK^b*^^^- h U ^ A^ffl^TiiTcLT^S'fb^^/co JR* 5 
. 7 2 g 

H-NMR (CDC 13) 5 1.38 (3H, t) ,1.42 (9H, s) ,2.83 (2H,d) ,3.58 ( 
1H, dd) ,3.65 (lH,dd) ,3.78-3.88 (lH.m) ,4.28 (2H,q) ,4.73 (1H, d) 
,7.11 (2H,d) ,7.22 (2H,d) 
1*12 

N- [ (1 R) - 2- (3-7;y;7x^-» -1- 

x^iT^^n^msi!^ (2R) - 2- (t-y h+'>^^-yu) 7^y- 

1 6 3 
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2- [4- h*->#;l'#-;M-*v/) 7 2g£ffl 

^H«BW7 1IH5 > X@6<hPI^©«lfP^T^ (1R) - I" [4- + 
•>^;l/^C-;U7i-+i/) ^y<7;l/| - 2 - ( 3 -«>7 J 7 x y s-f-fr-hfr* 

H 6 cblHl^JC LT^k^^^/Co 

i|Xft 16. 5 m g 

MS (ESI, m/z) 432 (MH+) 

H-NMR (DMS0-d6) 6 2.83 (1H, dd) ,2.97 (lH,dd) ,4.10-4.23 (2H 
,m) ,4.43-4.57 (lH.m) ,6.63 (2H,d) ,7.10 (2H, d) , 7.28 (lH.dd) ,7.3 
6-7.41 (2H,m) ,7.58 (1H, dd) ,7.90 (2H,d) ,8.01 (2H,d) ,8.75 (lH.d 
) , 9. 25 (2H, s) , 9. 31 (2H, s) , 9. 38 (2H, s) , 9. 41 (2H, s) 
H«8 8 

N— [ (1R) -1- (4 -3- - 2- (3-7;^;7x; + -> 

) x^;U] — 4 — T ^ ityOXT i K - h U 7;l/*afflFiWft*5J:a t 

4- [ (2R) -2'- (4-7^;W^7;;) - 3- (3-7^ 

y 7 x y + » 7p tvu] £m»/- ^ - h y 7 ^oifflKto^ia 
mi 

D- 4 — 3— K7x-;l/77->©M 

D-7x^;l/77->2 0 g (1 2 1 mmo 1) n ft W 1 4. 5m K M 
1 1 0m 1 <t>tc«k-5*l 2. 3 g (4 8mmo 1) . £?*i**-_MJ*A5. 1 
g (2 4 mmo 1) £2)D/L2 4l*IBHI#Lfco ftiPSL i&J: ? h U 7 A 0 
. 5g^ 3 5TTC««£ttBE«*Lfco Tk&JB*. * * o o > ^XcT2Ih1 

x* y -;i/-eft# u &k«&&*:o 

JR* 3 0g(10 3mmol) W 8 5% 

1 6 4 
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(2R) - 2-t-yh + , >*/l'«7;;-3- (4-3-K7x-^) "f 

ftftT. ^;-il/3ml (C^bf-^-^l 7ml (23 Ommo 1) £flnx. 
fc^s D-4-3-K7x-;l/?7->2 2. 2g(7 6. 3mmol)£in 

15ml (1 3 7mmo IK 5>- t h 1 2 g (5 5mmo 

1), -^DD^WOOml £jta/L 1 9 BtH«# L/Co L 

o 

IRS 12. 2g (35. 8mmol) W 47% 

H-NMR (CDC 13) 5 1.42 (9H, s) , 2.83-3.18 (2H, m) , 3.71 ( 

3H, s) , 4.43-4.60 (2H, m) , 4.84-5.06 (1H, m) , 6.85 (2H, d 

) , 7.60 (2H, d) 

1813 

[ (1 R) — 2 — {'no — 1 — (4-3- POSM/) ifM >®?t 
-y^^O^ (2R) -t-7"h^->A^-;P7i;-3- (4-3-K 
7x-;l/) 7 , Dt°t>i^f;l/6. 2 g (1 8mmo 1) lz/?J-Jl2 5ml 
, fh7t Kd75>2 5m\&1]QZ-, *&T. 7mit*?Mi~ h U * A 3. 4 
4g (9 lmmo 1) 1 7B#Ra«#Lfco l«ft«lcKJ6«£»J>o < 9 

1 6 5 
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. 0 2ml (3 6mmo 1) % / 9 VXyl>*— d =? 4 K3. 09g(27m 
mo 1) OM^Il MtcULT 1 5 B#fiiHK#Lfco £J&7££7kT'^ 

f?U i^^DP^ ^XCT^tHUco IWKlfi&ttt, l»J&MWb*HJ 

mft«bKTIH0cftm «Mc«M^^* 
4LT#btl/ca»{C^yf-;U^;UAT^ K4 OmK ttft>Jm3. 8 5 
g (9 lmmo 1) £Jn;t5 0 o CTl 9B#lffl&#Lrt:o £lSft£7R"e*MR U ft 
ttxf-^crttlBLfco ISfP^7K-ejllM«^ «£§£LT 

IRS 3. 4g (8. 6mmol) JR* . 47% 

H-NMR (CDC 13) 6 1.43 (9H, s) , 2.80-2.93 (2H, m) ,3.48 ( 

1H, dd) , 3.62 (1H. dd) , 4. 00-4.18 (1H,. m) , 7.00 (2H, d) , 7. 

63 (2H, d) 

III 4 

[ (1 R) - 2 - (3->7;7i;+-» - 1 - (4-3- POSW if 
AA x ym t -7f-;u©£i5fc 

[ (1 R) - 1 - (4-3- FO'JJl) if-Zl/] #;i/'<^ 

t-yf-;H. 6g(0. 6 Ommo 1) > it* ?JU*JUAT i K2 5ml 
3->7;7x;-/l/7 2 4 mg (6. 0 8mmo 1) , ft»*'Jf Al. 12 
g ( 8 . 1 mm o 1 ) fciD*. 7 0 5 5 BtfeUfft L fco RJCft^Tk^W U 
ftKxf-ywcTHitliLfco &fn&&7RTJifcftfrgL SjK*a4L 

*mzo iRS 1. 4 4g(3. Olmmol) JR$ 74% 
H-NMR (CDC13) <5 1.43 (9H, s) , 2.93 (2H. d) , 3.84-3.94 ( 
2H, m) , 4.73-4.89 (1H, m) , 6.94 (2H, d) , 7.09 (2H, d) , 7. 
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13 (1H, d) , 7.38 (1H, dd) , 7.60 (211, d) 

N- [ (1R) - 2- (3->7;7x^-» -1- (4-3-P05W 

[ (1R) - 2- (3 ->7;7x;+<» -1- x 
tiJW<i yg?t -7^;H. 4 4g(3. 0 lmmol) ^4IM^ 
t+t>5mK ^?T+-9->2. 5mliC^$tir, 1 5 I^PbW* Uc D 
iESil^Si^^^ony^ > 1 0m 1 fc&JBS-th 4 -i/7V£H#®?4 
88mg(3. 3mmolK MJiWiyi. 3ml (9. 3mmol) 
, 1- (3-^/W^7'ob» -3 -xf^/lz-K-^-f 5 Fi£i?i&6 3 
3mg (1. 5ramol), 1 -t Ko + ^^/h U7 % /-^4 4 5mg (3 
. 3 mmo 1 ) &1M?L, 1 6 B#fH«#Lrt:<, Rfcm&kr^mU »»xm 
tttilL^o WHS^7K, 1 S^TklMfc* HJ ^ ^n^7KT«^»m. & 

JR* 1. 5 lg (3. OOmmol) JRsg 99% 

H-NMR (CDC13) 6 3.03-3.17 (2H, m) , 3.97-4.18 (2H, m) , 

4.62-4.77 (1H, m) , 7.00 (2H, d) , 7.18 (2H, dd) , 7.30 (1H, 

dd) , 7.41 (1H, dd) , 7.61 (2H, d) , 7.77 (2H, d) , 7.83 (2H, 

d) 

XS6 

N- [ (1R) -1- (A-B-VKy'Jjl) - 2- (3-7;^;7i^i/ 
) jLi-jl] - 4 - 7 = : J J < yX7 IY ~ Y U 7 JU* atm&IS&tf 

4- [ (2R) - 2- (4-TS ^yW^A/TS;) - 3- (3-7;i^ 

1 6 7 
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N- [ ( 1 R) - 2 - (3-->777xy*<» -1- (4-3 - PO^U) 

4-7i VJ-N- [ (2R) - (3-7;^;7x;#-» -1- (3- 

xf;i/] ^>X7^ K Z. HJ 7;M-o#»£ 
JR* 8 m g ( 0 . 0 1 5 mm o 1 ) JR$ 1 % 
MS (ESI, m/z) 543 (MHO 

H-NMR (DMS0-d6) 6 2.86-3.12 (2H, m) , 4.13-4.27 (2H, ra) 
, 4.48-4.62 (1H, m) , 7.12 (2H, d) , 7.30-7.45 (3H. m) , 7.54 
(1H, dd) , 7.62 (2H, d) , 7.88 (2H, d) , 7.96 (2H, d) , 8.78 
(1H, d) ; 9.12 (2H, br) , 9.22 (2H, br) , 9.28 (2H, br) 9.39 
(2H, br) 

4- [ (2R) - (4-7S t JJlyV4JV7 5.J) -3- (3-7;«^7x 
J * •» -2-7*o &Wm.t f-fr — b U 7 JMrvWm& 
JR« 47mg(0. 0 6 7 mmol) W 7% 
MS (ESI, m/z) 474 (MH+) 

H-NMR (DMS0-d6) 6 3.02-3.25 (2H, m) , 3.81 (3H, s) , 4.17 
-4.28 (2H, m) , 4.55-4.71 (1H. m) , 7.32-7.50 (2H, m) , 7.55 
(1H, dd) , 7. 87 (4H, dd) , 7. 95 (2H, d) , 8. 80 (1H, d) , 9. 10 
(2H, br) , 9.20 (2H, br) , 9.28 (2H, br) 9.38 (2H. br) 

$mw\ 8 9 

N- [ (1 R) - 2- (3-7^77 7x7*«» - 1 - O-^F'J/Wf 
;U) -4-70?;^ >X7 i K - h U 7 fr* vffim<D&J& 

D-h'J7h7 7>^f^f;l/ £S?^5. 09g(20. Ommol) 

1 6 8 
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mzntu tztzu 4 - c tr d »; s> > - 1 — r £m#®w>ftt> «9 tc 4 - •> 7 

JR* 209mg(0. 306 mmol) W 1. 5% 
MS (ESI, m/z) 455 (MH+) 

H-NMR (DMS0-d6) 5 3.02-3.12 (2H, in), 4.20-4.35 (2H, oi) 
, 4.60-4.88 (2H, m) , 6.95-7.66 (13H, m) , 7.85 (2H, d) , 8. 
03 (2H, d) , 8.81 (1H, d) , 9.07-9.41 (8H, m) , 10.81 (1H, s) 

mmw 0 

4- [ (2R) -2 - (4 -7$ y;W>fA7; /) - 3- (3-7SSV 
7 x J 7*D hVU] ^JtSK - h U 7 A/* pBf^©^s£ 

4- [ (2R) -2- (4-7S *Jjky*/<tA,7 5.J) -3- (3-7^7 
•y7x;#-» 7Df/l/] 3feA*»^f-^ -h^^PftftftBmg (0. 
0 1 lmmo 1) ^mOK 5 m 1 Jo** 6 0t?l 9 B^S^L^o 7§&£g 

(v/v) 7Ki7-fe h- h U ;U©S-^«-e^fl±i U gW077^-> 3 >^ 

iR* 6mg(0. 009 mmol) 80% 
MS (FAB, m/z) 460 (MH+) 

H-NMR (DMS0-d6) 6 3.00-3.24 (2H, m) , 4.46-4.26 (2H, m) 
, 4.58-4.68 (1H, m) , 7.33-7.48 (2H, m) , 7.55 (1H, dd) , 7.84 
(2H, d) , 7.87 (2H, d) , 7.94 (2H, d) , 8.79 (1H, d) , 9.08 
(2H, br) , 9. 18 (2H, br) , 9. 28 (2H, br) 9. 37 (2H, br) 
»9 1 

1 6 9 
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(2S) -2— (4-7;v*M>7^l'7;;) - 4- (3-7;^/7x; 

7*>g§ ~ h *)7Jl'*vm®Lt&<D&J& 

XII 1 

(2S) - 2-t-^h+->^;v^-;v7;;-4- (3->>7;7 i ; + >') 

. 2 3 g (1 0. Ommo 1) s bV^JUTi > 1 . 39ml (10. 0 mm 
o 1) £x h-5 t Kd75>5 0ml (Cjg&?U n o^^f-;U 0 . 9 

6ml (10. Ommo 1) «2 0^FWLfco tkVtzft&mZmm^ 
(c<fc«9l&*U »rt3 g N iY.mt*^mi- h 'J 9A3 8 Omg (l 0. 0m 
m o l ) £>kftTft];i l . 5 BftUHtft Lfco d C K l ^^bk*7K*«E* 5 0 
m l *3taiLSa7fHlc l ^m^L/^o Bfflfcif-A^ttlBifflit LS&«oT 
MSLttttM^^o d-5LT^t>n^^Zl<£-r h5t KD75V3 0m 
lfcfcJBU 3->7;7x;-;l/7 3 7 mg (6. 1 8mmo IK h'J7x 
-MX7-f>l. 77g(6. 7 4mmo IK 77* ft ( 

4 0%h;Vx>M) 2. 7 0 g (6. 1 8mmo 1) %lM^MMX--$M& L 

1 . 1 2 g ( 2 . 7 3 mm o 1 ) 2 7 % 

H-NMR (CDC 13) 6 1.40 (9H, s), 2.30 (2H, br), 4.05 (2H, t), 4.58 (1H, br 
), 5.20 (2H, t), 5.70 (1H, br), 7.0-7.2 (4H, m), 7.3 (5H, s) 
XII 2 

(2S) -2- (l-i/7 JKyVJ ft7 x J) -4- ( 3 - -777 7 * J +•> 
) 7*y®^7 7;w©&$; 

(2S) -2-t-7h*i'i3J\'#-A'7iJ-i- (3->7/7i;+-> 

1 7 0 
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) -fjryWrOVjUl. 12g (2. 7 3mmo 1 ) ^4l^t7R^oyt+ 

»^^Dn^>l 4mllcifSU 7kfcT4 -->7y£m#K3 9 Omg 
(2. 7 3mmo 1 ) . HOB t 4 0 5 mg (3. OOmmolK MJx^/l/ 
Ti>0. 83ml (6. 0 Ommo IK WSC. HC1575mg(3. 0 
Ommo 1) *WJWni, ^fi-P-iftlS^Lfco ttft^ f- l/>*»tfJ»«Ei 

JR* 9 0 0 m g ( 2 . 05mmol) JR* 7 5 % 

H-NMR (CDC13) 6 2.50 (2H, br), 4.10 (2H, t), 5.05 (1H, q). 5.20 (1H, d) 

, 5. 28 (1H, d), 6. 9-7. 3 (4H, m), 7. 36 (5H, s), 7. 72 (2H, d), 7. 89 (2H, d 

) 

113 

(2S) -2- UyTS VJII/VJA/Tl /) -4- (Z -T IV J 7 *J 

(2S) -2- u-fTy^AOi/r^/) -4- (3->t;7x; + 

f) ^>K^>5?yl/9 0 Omg (2. 0 5 mmo 1) *^bKS*3 0 

~?h (w/v) i*y-/u2 o mucin*. g&T?-iftfii#Lfco ai^TftUt* 

«ET©*LfcgL Sai7?7>*-T*l Q%$GtZ (w/v) 

^2 om i ic*»LTSfiT- mmtitza mm^Lxn^nizmmzm. 

MJ7^*o»»*0. 1%#W"T£ (v/v) 7k<h7-fe 

^ h ij juom^mm^m^ u Bin®®??? •> 3 c i«c<t 

JRC 3 6 4 mg(0. 5 9 6 mmol) W 2 9% 

1 7 1 
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MS (ESI. m/z) 384 (MH+) 

H-NMR (DMS0-d6) 6 2.20 (2H, br), 4.20 (2H, br), 4.70 (1H, br), 7.30 (1H 
, d), 7.38 (1H, br), 7.93 (2H, d), 8.08 (2H, d), 9.02 (1H, d), 9.20 (2H, 
s), 9.30 (2H, s), 9.34 (2H, s), 9.47 (2H, d). 
&ffcffl9 2 ' 

(2R) -2- (4-7v^; / <y^;i'7;y) -4- (3-7^;7x; 

Xfil 

(2R) - 2- t-/h^*;l/»7;>'-4- (3->7;7x;+-» 

O g (15. Ommo 1) *&mmt LUdtef&l 9 1 O^fiJu IS.l tTOfct 
iR* 3. 13g(7. 6 3mmol) JR$ 5 1% 

H-NMR (CDC 13) 5 1.40 (9H, s), 2.30 (2H, br), 4.05 (2H, t), 4.58 (1H, br 
), 5.20 (2H, t), 5.70 (1H, br), 7.0-7.2 (4H, m), 7.3 (5H, s) 



(2R) -2- (4->7;^/^7;y) -4- (3-«>7/7x/^> 

(2R) - 2-t-7'h + ^;l't:-;l/7;;-4- (3-f7;7x/ + «> 
) y^>»'<>y;l/3. 13g(7. 6 3mmo 1) £tBfgM&£ 9 1 

!PI2£|«lcLT»Wfc^^fc 0 
2 . 1 9 g ( 6 . 6 2 mm o 1 ) W 8 7 % 
H-NMR (CDC 13) 6 2.50 (2H, br), 4.10 (2H, t), 5.05 (1H, q), 5.20 (1H, d) 
, 5. 28 (1H. d), 6. 9-7. 3 (4H, m), 7. 36 (5H, s), 7. 72 (2H, d), 7. 89 (2H, d 



lH 2 
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) 

(2R) -2- (4-7^ : JJKy*/4)\,Tl /) -4- (3-7^;7i7 

(2R) -2- (l-*/TJ'<V*/<<fr7lJ) -4- (3-i/7y7xy* 
i/) 7*>8^>^2. 9 lg (6. 6 2mmo 1) LllJfefll] 

iRfi 8 9 5 mg(l. 46mmol) 22% 
MS (ESI, m/z) 384. (MHO 

H-NMR (DMS0-d6> <5 2.20 (2H, br), 4.20 (2H, br), 4.70 (1H, br), 7.30 (1H 
, d), 7.38 C1H, br), 7.93 (2H, d), 8.08 (2H, d), 9.02 (1H. d), 9.20 (2H, 
s), 9.30 (2H, s), 9.34 (2H, s), 9.47 (2H, d). 

mmm 93 

wm4t&®<D7kmm ioaikphs. 4 Kmn t/c 1 0 0 mM h u * -*m 

V—i- (Enzyme Research) tfcSS) ^pH8. 4 h U X HttMMfttT? 0 . 5^ 
- v h/m 1 fCp$J Lfcli 10^1 £Jn;U max 1 0 fl-ISK 
/Co N-^^/^l/-L->f VP-ri/;l/-L-/;l/^i^-^'Ji/^- 

L-T;U¥-^-P--hP7-U K&tt% ( (*) ^^KW^f«) £pH 
8 . 4 h »J 7.-iSg?«&T* 0 . 8 mMlcmfcM 5 0 1 £Ao;L. »Jt 
fciMSU SJ6*ia«*^*fco Mft^SfO»«©ft*>»)»wpH8. 4 {CM 
L/c h 'JX-£8Mgffi8U 0 // 1 A: ho-^iUo !!&«© 

SiJS(iv-r tv-fU- h U-^- 3550-UV (MICROPLATB READER Mode 

1 3550-UV) (A** 5 v K (BIO RAD) tfc$!D &flH\ 4 0 5 nmOMT 
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1 5&mmv\ sMmfeLtzo mmk&®mmiM<D#om&4ttf!immmnxm 
t> (p i c 5 o «t) > %mktommm&xmwmm&<z>%Wituzo 

iHWk&»7k7&& 1 0 fi 1 p H 8 . 4 (CpM t tz 1 0 0 mM h U X 
Mftl 30/il £jta;L ftl^k h©hP>fc'> (S/^v (SIGMA) ttS!) £ 

pH8. 4 h'j x-mmmmv 2 jl=. * h/m 1 Lfd&& 1 0 ^ 1 

x., MfiTi O^^-FLt D-7x-;i/77-;i/-L- 
b°^3ij;i/-L-T;^-;b-P-^hnT-'J Kz^£|»fe G&-ft¥HStti8 
, S- 2 2 3 8) *pH8. 4 h »J X-Iii»T0. 4 mMMLM 

5 o /£ l £An*L «#g&i!teu RfcttasS****:,. iWh£$)©&&©ft; 

t?«5{cpH8. 4{CHML/chUx-igK«^l 0 ft 1 £jto;L/ct>©£p y h 
D-;U<hL/Co tM©iJ^^^^ D^L/- h U-^- 3550-UV ( 

MICROPLATB READER Model 3550-UV) ('<-T# 5? K (BIO RAD)*tS3) 
4 0 5 nmCMtl 5Wtl 6^»Lfco MKfc^&Ssjta©"*© h 
a > £ 5 0 £ £©Mtt£%©^&©Jl©;tt$C 

lfi£*i6 (p I C 5 0 tBS-T) . hD>t*>HL$ffitt©©filiLfco ft^Wttft 
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14 (pIC<„) 


ffrll ( P ic J0 ) 




6.4 


3.4 


3 (Dit'aty) 


7.6 


3.6 


f-t-» -l-JL. fj-tt mm t§ . .A. m . 

^31^9 7 <Dik£%!) 


7.1 


3.6 


^5S^!1 9 (Dit^W 


7.7 


4.3 


/Til t vwv / f .. >V it f 

^SSM 1 0 <Dit"a^ 


7.0 


3.9 


r±? trt\ i j / T , yV 


7.3 


4.7 


ctr -bfc /n} t o /T\ il/ y^/f*n 

^M^IJ 1 8 (Dii&w 


7.3 


4.4 


%28n7!I 2 4 (DjtitW 


6.5 


3.2 


4 3 fMk-S-^ 


6.6 


4.3 


£tt0O 5 4 O-ffc-g-t/ 


7.3 


4.6 


^55 Wl 5 6 (Dit^W 


7.8 


<3.0 


r+~ -JJU- ti*tt f— r-t / 1 . a a I 

%wM 5 7 <Dit&®} 


7.9 


<3.0 


5 8 V>ik£%d 


7.0 


<3.0 






4.8 


y^ZnljP!/ o ^ ^^^^ 




<3.3 


^JSfll 6 4 <Dik&ya 


7.2 


3.6 


%im 6 7 <7Mi:£^ 


6.5 


3.5 


Hifefll 6 9 (Dik&'Vd 


6.6 


4.5 


^M'i 7 3 <r>it^ 


8.1 


3.9 


7 4 ^-fb-n ^? 


7.6 


<3.7 


7 9 OitaW 


7.7 


4.6 


^Jffi1?!l 8 0 Olk-a % 


7.9 


4.4 


/ i — If. I « - _ v /», 111 

HSfc#!l 8 1 <Dit£yo 


7.1 


4.5 


%tikM 8 2 <Dit$m 


7.6 


5.2 


%m®)8 3 nits® 


6.8 


<3.0 




7.4 


<3.6 


^mm 9 2 oft^ 


7.3 


<3 
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tztzl&tp, MMMS 3<D4t£Wte (4 S) - 4- ( 4 -7 ; 5> J to 
TiJ) -5- (3-7; ^;7x/ + -» - HJ 7 a ftgtfg 
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2CF 3 COOH 
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• CF 3 COOH 



177 



PCT/JP98/00176 



O 




o 




o 




L78 



WO 98/31661 



PCT/JP98/00176 




179 



ft 9 

PCT/JP98/00176 




180 



WO 98/31661 



PCT/JP98/00176 




WO 98/31661 



PCT/JP98/00176 



6°^ 



UN 0, 




2CF 3 COOH 



HjN NH 

$mffl2 1 ofb^» 




HN o 




CFjCOOH 



H 2 N NH 



gSfeM 2 2 <7Mfc£!gj 




CFjCOOH 



H 2 N NH 





2CF 3 COOH 



HjN NH 

MM* 2 4 Ofl;<£$> 
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(j ""V-^V*! -2CF.000H 




H 2 N NH 



CFjCOOH 



H^l NH 

m*29»4- [N- [2- (3-7^7xy*'' 




0 

HN o 




2CF,COOH 



H,C- 

'NH 

HjN NH 



H 2 N 

HN v ^o.^ 




2CF,COOH 



HjN NH 

3 1 o-fk-g-^j 
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mmm 3 5 <Dit&® 
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%wm 3 9 Mt&h 



186 



PCT/JP98/00176 




187 



PCT/JP98/00176 




• 2CF,C00H 



%MM 4 4 nit*® 




188 



WO 98/31661 




PCT/JP98/00176 




%mW5 l<0 OS) -3- (4-r?->V^>V-f^75/) -4- (3- 
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CF,COOH 



• CFjCOOH 
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• CF,COOH 



CFjCOOH 



CF,COOH 



$26016 1<D (3R) -4- (3-7v>V7x/^y) -3- [ (4-v> 




HJfc0!I6 1© (3R) -4- (3-75vV7i/^'» -3- [ (4-5/* 
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H 2 N ^NH 
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• 2CF 3 COOH 



H 2 N ^NH 
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mi&W7 104- [ (IS) -2- (3-7v>V7x;*y) -1- [4- 




• 2CF,COOH 



mmm ioa- i (i s) -2- (3-7s-y^7.*;*-» -1- [4- 
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' ' jf " 2CF,COOH 



° HjN'^'NH 
%mWS3<D (4S) -4- (4-7^vV^>'/-Y;U7?y) -5- (3 



HN 

• 2CF,COOH 




i83o (4S) -4- {a -7 ^r$y) -5- (3 

7$^7xM-» *V*>aJtf-* IHJ7^nl 




^ • CF,COOH 



c5 - -° 

NH ^ 





2CF,COOH 



H 2 N NH 
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%imS&<DK- C (1R) "I" (4-3-|W>';V) -2- (3-75 
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%MWSZ<Di- [ (2R) -2- (4-7$i//'<>V<(fl'7<;) -3- 
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mmm 9 5 

N- [2- (3-7;^7x; + -/) xf;|/] -4-7^y<>X7; K 
r 7;U*ngfc&i£®£j£ 
HM#J 1 Oil 1 ~ 4 JC J; ON- [2- ( 3 - ->7/" 7 x 7 xf-;l/] - 

N- [2- (3-7S vV7x/**» x*;l/] -4-7= 'JJKyXTl K 

N- [2- (3->7/7x;+y) xf;l/] - 4-->7y<>X7; K 
2 . 4 3 g ( 8 . 3 5 mmo 1 ) £ 4 ^gtok^© 5 6 m 1 K 

®Mbtz&<mzmtfrn% 3 o%#w« (w/v) i^y-;u2 4mi£J!inx. 

1 0%^tfS (w/v) x^y-;l^jft3 0ml«ltISt'2 4 B#M 

0 . 1 3 (v/v) zKtTHr h- h U /WDiB^jeJrc»W U 

JRfi 1 . 1 9 g ( 2 . 1 5 mm o 1 ) W 2 6 % 
MS (FAB, m/z) 326 (MH+) 

H-NMR (DMS0-d6) <5 3.69 (2H, dt), 4.24 (2H, t), 7.32 (1H, d), 7.39 (1H, 
d), 7.40 (1H, s), 7.53 (1H, t), 7.90 (2H, d), 8.05 (2H, d), 9.02 (1H, t), 
9.18 (2H, br), 9.30 (4H, br), 9.43 (2H, br) 

mmm 9 6 

N— [2- (3-7; ^/7i;^) if7U] -3-75 V J <yXT I K 
- h U 7;l/3j-nftK4S©£l£ 

2 0 3 
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xmi 

N- [2- (3 -i/7J 7xy+'» if;l/] -Z-i/7 J^yX7 i KO^fiE 
3-->Ty^m§^l 6 2mg (1. lmmo 1) , 3- (2-7^ 7xh+ 
•» <>y J i|..j;n 6 3mg (1. Ommo 1) ZitiWMt U H« 1 © 

JR* 2 5 1mg(0. 8 6mmol) JR$ 8 6% 

H-NMR ( CDC 13) 6 3.92 (2H, dt), 4.19 (2H, t), 6.67 (1H, br), 7.16 (1H, d), 

7.18 (1H, s), 7.28 (1H, d), 7.40 (1H, t), 7.59 (1H, t), 7.80 (1H, t), 

7.80 (1H, d), 8.03 (1H, d), 8.09 (1H, s) 

JM2 

N- [2- (3 -7^/7x7 x-J-Jl] -3-7;-^<>X7; K 

N- [2- (3 -*s7J 7x/*'» if^] - Z-i/7 J^yX7l K 
2 4 Omg (0. 8 2mmo 1) *&W?Mth, HM0J9 5 ©Ii 5 tmn® 

iR* 6 6. 3mg (0. 12mmo l) 14% 
MS (FAB, m/z) 326 (MH+) 

H-NMR (DMS0-d6) <5 3.70 (2H, dt), 4.25 (2H, t), 7.32 (1H, d), 7.41 (1H, 
d), 7.45 (1H, s), 7.51 (1H, t), 7.71 (1H, t), 7.97 (1H, d), 8.18 (1H, d), 
8.45 (1H, s), 8.92 (4H, br), 9.14 (1H, t) 

mmm 9 7 

N- [2- (3-7i^/7x; + -» x-f-Jl] -4-(4-fcX>J<;/M-*->) 
^ >X7 ;H Zl HJ 7 ;kt pS^£®£$ 

xmi 

4 - ( 1 - t -7 Y^^iJfrX-h- 4 - t'^'J i^U**:/) gcMBM-f^l>© 

2 0 4 
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4 -b Kn*'>$JMBfcxf-/l/l. 7g(10. 2mmol), l-t-^h* 
4 -t Ko+^fc'^'J 1 . 7 6g(9. 3mmolK hU 
7x-WX7^2. 4 4g(9. 3mmol)^fh7bh'n77>40ml 
|:^|L, 7 % /i?1l)\/#>Wti>3.*JH. 6 2g (9. 3mmol) ^^T'jta 

&-*tt#ufco ft»x^;u*jmm^<t u $jfi#i i ©xs i tmmomm 

JR* 1. 5 7g(4. 5mmol) JR^ 4 4% 

H-NMR (CDC13) <5 1.38 (3H, t), 1.50 (9H, s)1.70-1. 80 (2H, m), 1.90-2.00 

(2H, n), 3.30-3.41 (2H, m), 3. 63-3.75 (2H, m), 4.35(2H, q). 4.55(1H, m), 

6.90 (2H, d), 8.00 (2H, d) 

Xf§2 

4 — C 1 — t -fY^iyh)^-)^- 4 - fc'^'J 

4 - ( 1 - t -y h*isJ])\<#-)V- 4 - f^U 5?;M-4-*» Slliif^ 
8 4 7 mg(2. 4 3mmo 1) £i*y-;U5 0ml l^iU 1 £J£*BMfc 
• h 'J 7AM*5ml £iDx.3 BKSia-CiK^Lfeo 5M^I8U ftfc 
f-^tttB^i U 1 Olg 1 £Btt©£«*ttKJ: W,T«11I 

JRS 6 9 7 mg (2. 2mmol) JR^ 9 2% 

H-NMR (CDC13) S 1.50 (9H, s), 1. 70-2. 00(4H, m), 3. 30-3. 40(2H, m), 3.65- 

3.75 (2H, m), 4.60 (1H, s), 6.95 (2H, d), 8.05 (2H, d) 

xmz 

N- [2- (3->7;7x;+y) x^;H - 4- (1- t-fh^-i/iJJl 
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4 -( 1 - t -7h*->rt^*".=Jl>- 4 - tX'J -^M"* 2 1 1. 2 

mg (0. 6 5 mmo I ) > 3 - ( 2 -7 ^ 7 x |>*-» KyV-YVfr m& 
i£12 9. 2mg (0. 6 5 mmo 1) &&%WMtU AMICUS 4 

mourns <ommit£®£mzo 

jRg 1 6 7 m g ( 0 . 3 6 mm o 1 ) 5 5% 

H-NMR (CDC13) 6 1.50 (9H, s), 1. 65-1. 80(2H, m), 1. 85-2. 00C2H, m), 3.30- 

3.40 (2H, m), 3.60-3.75 (2H, m), 3.90 (2H, dt), 4.20 (2H. t), 4.55 (1H, 

m), 6.45 (1H, t), 6.94 (2H, d), 7.15 (1H, d), 7.17 (1H, s), 7.26 (1H, d), 

7.38 (1H, t), 6.74 (2H, d) 

XH4 

N— [2-'(3-7;^7xy^» - 4 -( 4 - t°^'J 

N- [2- (3-W7x; + -» x^U] -4- (i-t-7h+->*;u 
stfr. ;U- 4 - 'J i?j\,jr*i/) /<>X7 ; Kl 6 5mg ( 0 . 3 5 mm o 1 ) 

^\amwMtbmmmi(Dxmztmmo^mcx_K>N- [2- (3-->7/7 

x/**» ocf-yU] - 4- (4-t°^U> 5 ^+-» OXT^ F^tm&btz 

M#J9 5 0XS5 i|^I1i©^{Cj:0Sli^^#/Co 
IRS 1 2 4 m g ( 0 . 2 0 mm o 1 ) W 5 7 % 
MS (ESI, m/z) 383 (MH+) 

H-NMR (DMS0-d6) 8 1.80-1.90 (2H, m), 2.08-2.18 (2H, m), 3.02-3. 30 (4H, 
m), 3.62 (2H, q), 4.21(2H, t), 4.75(1H, m), 7.06 (2H, d), 7.30-7.42 (3H, 
m), 7.53 (1H, t), 7.85 (2H, d), 8.58 (2H, br), 8.61 (1H, br), 9.12 (2H, 
br), 9.28 (2H, br) 

m mm 9 8 

N- [2- (3-7;^;7x;+^) xf;H -4 - (7;/^f^) OX 

2 0 6 
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7; K X h •> 7 Jl*Dmwm<D£f& 
IHl 

4-7^y/f-;Hcm§^ 3g(19. 9mmo 1 )*x*y-;H 0 0ml 
i;Kb, 2 5 %m4k7m£%&x-9 J -/H 0 m 1 ^Jnx.8B#^j!inM^b/Co 
«£S*U B^x^l^fflffijg&ci: U 1 ©Xfi 1 <b^^©#St^ 

iRg 1. 19g(6. 7 7mmol) TO 34% 

H-NMR (CDC13) <5 1.35 (3H, t) , 4.05 (2H. brs), 4.30 (2H, q), 6.60 (2H, 

d), 7.85 (2H, d) 

X@2 

4- [ (t -7h*^;u*"-;U7i y) yf-yu] ^illxf;« 

^$4<t u nnm 1 ©x@ 1 ii^©^^ vmmit&foz'&fco 

H-NMR (CDC13) 5 1.45 (9H, s), 4.36 (2H, d), 4.36 (2H, q), 4.90 (1H, br), 

7.35 (2H, d), 8.00 (2H, d) 

Xf§3 

4- [ (t-7h*->#^-;U7^/) $MMWHD&I$. 

i u mmm 9 7 ©xg 2 t^amm^ vmmit&foz&tzo 

H-NMR (CDC13) <5 1.43(9H, s), 4.40 (2H, br), 4.95(1H, br), 7.40 (2H, d), 

8.10 (2H, d) 

XH4 

N- [2- (3-7;^7i7^) x^;U] - 4- (7lJt*)\d OX 
7; K XhU 7;U*Dgj&£<7>£j& 
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4 - [ (t -7 )VX-)i>7 i J) t*)V\ $AS&4 3 9mg 

(2mmo 1) , 3 - (2-71 7x.h*-» <>*/-hy;l> iggfei£4 0 Om 
g (2mmol) ^{±J^^<J:tlllfe^JlOXg4<i:ll«l0^{C«fcON- [2 
- (3-i/7;7x/ + -» if-;H - 4- [(t-7h*->#>M?-;U7$y) 

OX7S KtL^o c©t>©£H;» 1 ©IH3 
N- [2- (3->7/7x;+-» x*;l/| - 4- (7i;/f;l/) OXT 

MS (ESI, m/z) 313 (MH+) 

H-NMR (DMS0-d6) <5 3.70 (2H, q), 4.10 (2H, s), 4.25 (2H, t), 7.30-7.40 
(3H, m), 7.51-7.56 (3H, m), 7.91 (2H, d), 8.24 (3H, br), 8.78 (1H, t), 
9.10 (2H, br), 9.27 (2H, br) 

mrnrn 9 9 

N- [2 - (3-7;^;7x; + -» xf;H - 4 - (1 -7-te h-f ^ K>OU 

N- [2- (3-7;^7x/,^) xf-;l/] -4- (4-tX»ji?;U^ 
-» OX7; K rh'J7MDftill2 4mg (0. 2mmol)£x? 
7-^5 m 1 Ci8fl¥U h'Jxf;l/7; >1 8 3mg (1. 8ramol) , if 
Jl 7-tYJiy-Y ^14 7mg (1. 2ramol) «iStiB 

$teo. i%^wr-s (v/v) 7Kt7-feh-h';>'KZ)M^®T'igaiu ift 

iR* 12 0mg(0. 18mmol) TO 9 2% 
MS (ESI, m/z) 424 (MH+) 

2 0 8 
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H-NMR (DMS0-d6) 6 1.70-1.82 (2H, m), 2.02-2.14 (2H, n). 2.30 (3H. s), 
3.50-3. 60 (2H, m), 3.65 (2H, q), 3. 70-3.80 (2H, m), 4.20 (2H, t), 4.80 
(1H, m), 7.07 (2H, d), 7.30-7.40 (3H, ■), 7.53 (1H, t)7.85 (2H, d)8.57 
-8.63 (2H, ■), 9.11-9.18 (3H. in), 9.28 (2H, br) 

mmm 1 o o 

N- [2- (3-7i^7x;^» xf/H - (E) - 3- (4-7^/ 

xmi 

(E) - 3- (4-->Ty7x-;U) T^U^KO^iS 

4-yo^>^hU^3. 6 4 g (20 mm o 1) , Jltiik 2 . 88 
g (4 Ommo 1) £7-t? HJ;M OmUC^U W M I I) 

49mg(0. 2 mm o 1 ) x h U - o - h U MX7^ > 3 6 5 m g ( 1 . 2 
mmo 1 ) s h U "?*)V7 \ > 7 . 4 1 g (4 0 mmo 1 ) BfttHli^E 

IRS 2. 3 6g(13. 6mmol) iR$ 6 8% 

H-NMR (DMS0-d6) <5 6.70 (1H, d), 7.65 (1H, d), 7.90 (4H, m) 

XH2 

N- [2- (3-i/7;7x;*-» xf-;l/] - (E) -3- (4-W7x 

(E) - 3- (4->7;7x-;l/) 7^'J^l ? 3mg (lmmol) > 
3 - (2-7S ;xh + -» 'J/H 4 6mg (0. 9mmo 1) £tB 

IO(£0J 1 ©Xf£ 4 iHa©^fw«k t)mm<k&Ws&'&tz 0 
JR* 2 5 4 m g ( 0 . 8 mm o 1 ) « 8 9 % 

H-NMR (CDC13) 6 3.82 (2H, q), 4.15 (2H, t), 6.10 (1H, br), 6.50 (1H, d), 

2 0 9 
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7.15 (1H, d), 7.18 (1H, s), 7.25 (1H, d), 7.40 (1H, t), 7.60 (2H, d), 

7.68 (1H, d), 7.70 (2H, d) 

1MZ 

N- [2- (3-7;^/7i^-» xf;l/] - (E) -3 - (4-7;-^; 
7x-^) -1--Tu^yjl K — h »J 7;U*nftma©^jS 

N- [2- (3-i/7;7x;+v/) if/H - (E) -3- (4-i/7/7 
X -;U) K2 5 4 mg (0. 8mmo 1) %\&%,$mt U 

9 5 ©in 5 tmm^mmzxio^m^^^wzc 

4Ut 2 3mg (0. 0 4mmo 1) JR^ 5% 
MS (ESI, m/z) 326 (MH+) 

H-NMR (DMS0-d6) 5 3.60 (2H, q), 4.20(2H, t), 6.85 (1H, d), 7.34(1H, d), 
7.38 (1H, s), 7.40 (1H, d), 7.54 (1H, d), 7.55 (1H, t), 7.79 (2H, d), 
7.85 (2H, d), 8.54 (1H, br), 9.18 (4H, br), 9.28 (2H, br), 9.33 (2H, br) 

mmm 1 o 1 

N- [3- (3-7;y77x;^» - 4- [ (N-t-7h*-># 

m 

4- (N - 1 - 7 h+->^/^-;i/-N-> W i / ) ^ f-;i/£H§IM 

4- (t --fh^iyiJ^-^T i /) y 3 6 5 mg (1. 45 

mmo 1) s 7KHfl^-MJ7A titbit 6 0%) 1 6 Omg (4mmo 1) 

2 nfTObfco ftKxf-;u*ajffl*a<t L/. mmm 1 ©m 1 <ti^#o# 

2 1 0 
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iR* 3 8 Omg. (1. 3 6mmol) W 94% 
M2 

4- (N- t -7 h**>#^#-/l/-N-yf-^7Sy) ^f^lSiO^filc 
4- (N- t h^v/^^f-^-N-> f /I'T ; ;) /fJl&Mm&t* 
)VZ 7 Omg (1. 3mmo 1) Z&SmMth, mmmt 1 OJMl bffllk® 

JR* 3 3 Omg (1. 2 4mmol) 9 5% 

Xg3 

N- [3- (3-7;^7 7x; + -» xf^l - 4- [ (N- t -7 h*->*7 
;l/,t;-;|/-N-^f;l/7i 7) yf7l/] K h U 7;l/^Dft|fctt©^ 

4- (N-t-7h+^^-;i/-N-^w$;) / f^ill 

3 3 Omg (1. 2 4mmo IK 3- (2-7^ib^» OXT^> 
rig®i£3 1 3mg (1. 2 4mmo 1) fctaiSIgmtU $tt*l 1 2 4 ©XH 

JR4 1 5 5mg (0. 2 3 7 mmo 1) JR$ 2 0% 
MS (ESI, m/z) 427 (MH+) 
10 2 

n- [3- (3-7$ ^7x;*-» xf-;W -4- [ o^i/js/) yf- 
;U] OX7 5 K -h'J7;i/tDiii ©£$ 

N- [3- (3-7;^7x^i/) xf;l/] -4- [ (N-t-7b*f 
^;M-;l/-N-^f^7;/) ^f^] ^>X7; K h'J7^tDftSfi 
14 Omg (0. 2 6mmo 1) & HJ 7;M-nft»fcJ8#U ^T'3 O^fal 

2 11 
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iR* 13 3mg(0. 2 4mmol) JR$ 9 2% 
MS (ESI, m/z) 411 (MH+ +DMS0-d6) 

mmm 1 o 3 

N- [2- (3-7;^;7x;+-» xf-;W - 4- [i-t-rh+->*;u 

( 3 S) - 3 - fo U : J)\>iT*r : A 7x-^7t h7 5 K b U 7/1/* 

Igl 

(3R) -1- (t-rh + J/*;^-^) - 3-tKo + ->-t'D'Jy^ 

m 

t r an s-4-t Kd*S/-L-7dU>2 5. 0 g ( 1 9 1 mmo 1 ) „ 
•>^D^t;yl. 5ml^^D^t;-;H 5 0mli:giU 160 

°ct- 1 6 mmmw vti 0 / *m v 7^;i^ h >-c^r u i &%mmfcmL£ 
mmmmt u n» 1 ©xn 1 iw«k oa»^#^o :?b 

Tft&nfciAttBHfc&f' h7tKn77> 3 0 0mU*3 0 0 ml l-^t 0 
°CT* h 'J i^;U7 ;>34ml ( 2 4 4 mm o 1 ) . 'J- t -7>/l^:*7-*** 
— h 3 1 - 4g (1 4 3 mmo 1) »®xf-/U£«lttl 

iRft 2 7. 4g(14 6mmol) 7 6% 

MS (FAB, m/z) 188 (MHf) 

H-NMR (CDC13) <5 1.46 (9H, s), 2.25-2.31 (2H, m) 3.20-3.57 (4H, m). 4.42 
(1H, s), 4.74 (1H, s) 

2- [4-[ (3S) -1- (t-7h*5/*;M?-^) -3-t°a'J >*;M-* 

2 1 2 
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4-tKD+->7x-;^ixf;l/6. Og (3 3. 3mmolK (3R) 
- 1 - (t -7 h*->#;M-:-;l/) -3-t Ku*->- t°o>) -^>6. 2 5 g 
(3 3. 3mmo IK h'j7x-/l/7;fX7-f > I 0. 5g(40mmol) 
h7bh'D77>l 2 5mllwigJi¥U7V^a^t?>tt$>xf-;U6. 3ml 

(4 ommo i) *Mtfm>L, 4 2tinmwhtio mm^j^mmmtu 
mmm 1 ©in 1 i^©#jt^(cj:f9^oT^sLm»^#/co ^t-> 

JRft 5 . 7 g ( 1 6 . 3 mmo 1 ) JlX^p 4 9 % 
MS (FAB, m/z) 349 (MH+) 

H-NMR (CDCi3) <5 1.24 (3H, t), 1.46 (9H, s), 2.05-2.20 (2H, m), 3.50 (2H, 
s), 3.40-3.62 (4H, n), 4. 15(2H, q), 4.85 (1H, s), 6.81UH, d), 6.83 (1H, 
d), 7.19 (1H, d), 7.23 (1H, d) 

2- [4- [ (3 S) - l - 1 - y h+->^;^'-;i/- 3 - t°D ij -;m->] 

2- [4-[ (3S) - l- (t-7b+'>7j;i/^-;u)-3-t°D'|^;i/7t-+ 
•>] 7i-;l/] ft»xf-;l/7 5 0 mg*x^;-;H OmlCgiU 1 S^tK 

JRfi 8 3 Omg 

H-NMR (CDC13) 5 1.45 (9H, s), 2.00-2.20 (2H, m), 3. 42-3. 62(6H, m), 3.85 

(1H, brs), 6.80 (2H, d), 7.20 (2H, d) 

I=g4 

2 1 3 
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4- [ 1 - t -7 Y*i/i]fr#—A,- (3S) -3-tfO'J i?)U-**i/] 7x- 

4- [1 - t -7'h+>'/7;u+C-;u- (3 S) -3-enU ^;M-*->] 7i 



N- [2- (3 -7 5 'J J 7i/^-» .xf7l/] - 4- [l-t--7b*^JVl< 
#-)U- (3S) -3-t°o'j ^;M-**>] 7x^-;U7-fehTi K hi)7/M- 

4- [ 1 - t - VY^viifrX-fr- (3S) -3 -foil it)\s**i/] 7x 

-^w. 3 - (2-7i/xh+y)^ > xt ^ v > nmk^m^mnt 
u mmm i 2 4 ©xn 5 1 putcii^K^rataif mm* u^y???* 
- \z ct zmm&ft^mm<t&®}%mzo 

MS (ESI, m/z) 483 (MH+) 

H-NMR (DMS0-d6) 6 1.40 (9H, s), 1.95-2.15 (2H, m), 3.25-3.55 (8H, m), 
4.10 (2H, t), 4.90 (1H, brs), 6.84 (2H, d), 7.17 (2H, d), 7.30 (1H, d), 
7.36 (1H, s), 7.38 (1H, d), 7.53 (1H, t), 8.26 (1H, brt), 9.04 (2H, brs), 
9.28 (2H, brs) 
10 4 

N- [2- (3-7;^7x;+y) xf;I/] — 4— [ (3S) — 3 — h 9 D 'J 
^;M-*->] -7 x.-)iT-bY7i K rhU7yu*nB£B£©£j£ 

N- [2- (3-7;^;7x7+-» xf-;U] - 4- [ 1 - t -7* r-*'># 
frtf-jU- (3S) -3-tfD»J5>;U5Mr->] 7x-=Jt/7-fc hTS KHJ7/M* 

mwa&& 4 a^«<b**o v? ymm^mm u m-c i uz 0 



XfI5 
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^tf£ (v/v) 7XiT-t h^hU^o^^T-rgdtju. gWi®77^-> 
MS (ESI, m/z) 383 (MH+) 

H-NMR (DMS0-d6) <5 2.05-2. 25 (2H, m), 3.20-3. 60 (8H, m), 4.10 (2H, t), 
7.08 (2H, d), 7.20 (2H, d), 7.30 (1H, d), 7.40(1H, d), 7..38UH, s), 7.54 
(1H, t), 8.36 (1H, brt), 9.19 (2H, brs), 9.31 (2H, brs), 9.33 (2H, brs) 

mmm 1 o 5 

N- [2- (3-7^y7i7+-» x^;U] - (l-T-fe^-4-tX'J 

xei 

N- [2- (3-v/7;7x;^» xf;H - ( 1 -T-i-^JU- 4 - hf^'i V 

1 -7-fef-JU- 4 -hXg yyivVtfvW.l 7 5mg (1. 0 2mmolK 
3- (2-7S ;xh^» K>y*xh>J;H 5 Omg (0. 9 2mmo lSriU 

iRJt 8 4. 4mg (0. 2 7mmo 1) JW 2 9% 
H-NMR (CDC13) 5 1.60-1. 77 (2H, m), 1. 82 r l. 93 (2H, m), 2. 10(3H, s), 2.35 
(1H, m), 2.65 (1H, m), 3.09 (1H, m), 3.69 (2H, dt), 3.87 (1H, m), 4.06 
(2H, t), 4.60 (1H, m), 5.97 (1H, br), 7.12 (1H, d), 7.14 (1H, s), 7.27 
(1H, d), 7.40 (1H, t) 
XH2 

N- [2- ( 3 — 7 ^ 'J J ~7 x. J x^;H - ( 1 -7-trf"^- 4 - tX'J 

N- [2 - (3-i/7y7x^-» xf;b] - (1 -74r^;U- 4 - t°^'J 

2 1 5 
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: Jy) *;l/.f7; K7 5mg (0. 2 4mmo 1) %}&%WMt L> HJfetfi] 9 5 

JR& 12. 3mg (0. 0 2 8 mmol) W 12% 
MS (ESI, m/z) 333 (MHO 

H-NMR (CD30D) 5 1.43-1.82 (4H, m), 2.15 (3H, s), 2.50 (1H. m), 2.65 (1H, 
id), 3.15 (1H, m), 3.60 (2H), 3.95 (1H, m), 4.15 (2H, t), 4.50 (1H, m), 
7.31 (1H, d), 7.35 (1H, s), 7.37 (1H, d)7.52 (1H, t) 
mm I 0 6 N- [2- (3-7;^y7x/+-» if7U] - (1 S) - 
1 0-*y7 7 -X/^>7; K h 'J 7;M-Dgfc®a&©£j£ 
Xgl 

N- [2- (3-->7;7x;+-» xf-;H - (1 s) - 1 o-#>7r-x 

3- (2-7;/xh+-» <>V*r.b'J/l>7 0 0 mg(4. 3 2mmo 1 )£ 
DMF2 OmlMU ^^77 , Dh°;l/if;l/7; >0. 7 5ml (4. 32 
mmo IK k\kOTMF5mllC»#Urt: (IS)- (+)""- 1 0-^>7 7 
-XM-;^D>J Kl. 0 8 g (4. 3 2 mmo 1) ZO'CXto^ A^fSm 

WLtzo wm^j^mmmmtL, mmmioxmi tmmow-m^mzx^ 
^•.tj&i hmmzmzo- mi ^x > u * ?a^d7^77^ -xm& 

iRfil . 4 1 g ( 3 . 7 5 mm o 1 ) JR$ 8 7 % 
MS (ESI, m/z) 377 (MH+) 

H-NMR (CDC13) 5 0.88 (3H, s), 1.04 (3H, s), 1.47 (1H, ddd), 1.89-2.15 
(5H, m), 2.33 (1H, td), 2.98 (1H, d), 3.46 (1H. d), 3.59 (2H, dt), 4.14 
(2H, t). 6.00UH, t), 7.15 (1H, d), 7.18(1H, s), 7.26 (1H, d), 7.39 (1H, 
t) 

2 1 6 
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N- [2- (3-7; >V7x/+'» xf;|/] - ( 1 S) - 1 0 -ij >7 t~ 

N- [2 - (3->7/7xy + y) xf-;H - ( 1 S) - 1 0 —h >7 7 - 
X;U*>75K1. 4 1g(3. 7 5mmo 1) ZftftW-WtL, »^J9 5© 

WM 3 4 2 mg(0. 6 7mmol) W 18% 
MS (ESI, m/z) 394 (MH+) 

H-NMR (DMS0-d6) 6 0.86 (3H, s), 0.93(3H, s), 1, 38 (1H, ddd), 1.78-1.91 
(2H, m), 2. 17-2.2K2H, m), 2.52QH, d), 2.56 (1H, d), 3.05-3.30 (2H, m), 
4.00-4.05 (2H, m), 4. 37(2H, t), 7.34 (1H, d), 7.40(1H, s), 7.45 (1H, d), 
7.55 (1H, q), 9.13 (2H. s), 9.31 (2H, s) 

mmm 107 

N- [2- (3-7;^7x; + i/) i^;l>] - ( 1 R) - 1 0-*>7 7 - 
XH1 

N- [2- (3-^7y7x;+-» x^;l/] - (1R) -1 0-^>7 7 -X 
;l/*>7; K©£$ 

3- (2-7.;;ih + -» < > 7— h U ^ 7 00mg(4. 3 2mmo 1) . 
(1R) - (-) - 1 0-^>7 7-7M-;l'7D l J Kl. 0 8 g (4. 3 2 
mmo 1) £tf{3§f»*4<>:U Mmm I 0 6©X!I1 <hPI1i©^#(cm^ll^ 

1R* 1. 3 3g(3. 5 4mmol) JR$ 82% 

MS (ESI, m/z) 377 (MH+) 

1M2 

2 1 7 
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N- [2- (3-7^77i/ + -» xf;l/] - ( 1 R) - 1 0 -* >7 7 - 

N- [2 - (3 -5/7/ 7x/*>0 xf;H - (1 R) - 1 0 -*7>7 r - 
x;l>*>75Kl. 3 3g(3. 5 4mmol) ^WiU WJ9 5© 

JRS 3 2 0 mg(0. 6 3mmol) JR* 18% 
MS (ESI, m/z) 394 (MH+) 

H-NMR (DMS0-d6) 6 0.86 (3H, s), 0.93 (3H, s), 1, 35(1H, ddd), 1.78-1.91 
(2H, m), 2.12-2.21 (2H, m), 2.59UH, d), 2. 76(1H, d), 3.11 (1H, d), 3.14 
(1H, d), 4.08 (2H, br), 4.37 (2H, br), 7.33 (1H, dd), 7.40 (1H, s), 7.42 
(1H, d), 7.56 (1H, t), 7.55 (1H, q), 9.11 (2H, s), 9.31 (2H, s) 

mmm 1 o 8 

1- [2- (3-7;^;7x;*y) 3L*)Uft)W<*4 )V] /^M 

im 

N- [2- (3— >7/7x/*-» 7n*7-t?h7* KO^JS 

3- (2-7i;iF + -» OV-h'J;H. 5 Og (9. 2 6mmolK 
y7PtVUif-;P7.= y 1 . 7 7ml (10. 2mmo 1) &f- r-5 t Kn 
75 >1 5ml*;:i§8?U fh7t F'U7 5 > 5 m nc^jHb/t7u^7-ir^;U 
^ o 'J K 0 . 9 2ml (11. lmmo 1) ^0 o CTM8KfPWW: o M 
mi/T#^n/:M^-> 'J * h^57>f-T'|||^U, a 

JR* 2. 18g(7. 7 3mmol) 83% 
MS (ESI, m/z) 305 (M+Na+) 

H-NMR (CDC13) <5 3.76(2H, dt), 3.98 (2H, d), 4.08(2H, t), 7.14 (1H, dd), 

2 1 8 
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7.16 (1H, s), 7.28 (1H, dd). 7.39 (1H. td) 

[1- [2- (3 -7; ^7xy + -» 3-*)]/1i)W<*'(M /*)V\ 
■J y-OA- h U 7 hicuWti&btefc 
N- [2 - (3-y7;7x; + -» if;W yn^T-fe h75K 500mg 
(1. 7 7mmo 1) , U ^> 1 9 6mg (1. 7?mmol)^PD 

5 m 1 KJg# U 100 °CT' 2 $ 1 5 ^W^. UfcfJU 

ott*H«aE#»fco c 9 ut# &nfci*W9BiE*iafc«i 9 5 ®ig 5 

iRfi 2 5 8 mg (0. 4 6mmo 1) tt* 2 6 % 
MS (ESI, m/z) 331 (MO 

H-NMR (DMS0-d6) 6 1.88 (6H, m), 2.07 (1H, br), 3.58 (8H, m), 3.95 (2H, 
s), 4.14 (2H, t), 7.29 (1H, dd), 7.39(1H, s), 7.43UH, d), 7.53 (1H, t), 
9.02 (1H, t), 9.34 (2H, s), 9.55 (2H, s) 

%mm 1 0 9 

N- [2- (3-7i^7xy + '» xf;H - 7i 

J T-tr hT S K H h U 7;l^tDftS^O^Ji£ 
N- [2-(3-^7/7x;+-»i^] -7*nm hT$ K5 0 Omg 
(1. 7 7mmo IK I —~7 \ J *c7- 9 x ) V> y^sMM 4 2 3 mg (2. 13 

mmo 1) . &8W7y«7A 5 8 6 mg (4. 2 5 mmo 1) , 3WJ-7A 

3 2 3 mg (1. 9 5 mmo 1) £DMF 5 m 1 CigHIU 0°CT*1 0 5#\ 3 

&icaa-c6i^Bia»ufco mmzm.mbx'®t>tifi:Bmz*? ? Kr-> 

U hU7;i/3tDg^i?^0. 1%-tWI-S (v/v) zKtr-tr b-N 'J;i/©M£ 
SttT^W U g 77^3 >£?3iJi£$&Jg"f £ c i {c «k >o . ftSalttgiff £ 

2 1 9 
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mzo c o Lx&znt:i&&i&m&&i&M 9 5 (dim 5 tmnoum^^x 

JRfi 8 0mg(0. 12mmol) TO 6. %% 
MS (ESI, m/z) 346 (lit) 

H-NMR (DMS0-d6) 6 1.91-2.03 (4H, ■). 2.28-2.38 (1H, m), 3.10-3.40 (5H, 
m), 3.55 (2H, dd), 3.70-3.83 (2H, m), 4.08 (2H, t), 4, 15 (2H, ■), 7.27 
(1H, s), 7.32 (1H, d), 7.46 (1H, d), 7.54 (1H, t), 9.23 (2H, br). 9.46 
(2H, br) 

mm i.i o 

3- [2- (2-*7?i/>x;i/7*.=./U7S/) *yX7\yy 

xmi 

3- [2- (2 -^-7^uyx;P7^-;i/Ti y) OV-hU;U© 

3- (2-7;/ih*-» ^/-h'J^l 6 3mg> vM77ob°;Ux^ 
;U7.S > 0 . 5ml £^f-;i/*;i/A7 ^ K 1 0ml *ci§#U *KfcT2>/ ^ 
*;UATS K{Cjgi?Ufc2-^-7^U>X;l/^-;U^O>J K2 5 Omg (1. 1 
mmo 1) ZUtL, *fcT2B»H«#U:o fifcIftxfvl'£ffltHSii£ U H»J 
I ©IS 1 2:m<oma^lci: &aiHfc£tt*#fco 
iRft 3 2 0 m g ( 0 . 9 1 mm o 1 ) TO 9 1 % 
H-NMR (CDC13) 6 3.45 (2H, dt), 4.00(2H, t), 5.05UH, br), 6.96 (1H, s), 
6.97 (1H, d), 7.20 (1H, d), 7.30 (1H, t), 7.59-7.70 (2H, m), 7.82-7.98 
(4H, m), 8.46 (1H, s) 
ZM2 

3- [2- (2 - ? U>X)17 *-)VT i J) + OX7i : J> 

2 2 0 
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3- [2- (2-t7^l/^l/7t-^7;y) xh4->] 'OV- HJ ^ 
3 0 Omg (0. 8 5 mo 1) £ffiS&J5§i*te U H ttftl 9 5 ©Xg 5 £|bJ$I©$ 

JR« 1 6 8 m g ( 0 . 3 5 mm o 1 ) JR$ 4 1 % 
MS (FAB, m/z) 384 (MH+) 

H-NMR (DMS0-d6) 5 3.20 (2H, br), 4.10 (2H, br), 7.14 (IE d), 7.22 (1H, 
s), 7.33 (1H. d), 7.44UH, t), 7.60-8.20 (7H, m), 8.4K1H, s), 9.10 (4H, 
br) 

mmm 1 1 1 

3- [2- (4-7 5 S?y^>-tf>xyl/7*— ;UT5 7) x|>^-/] ^>X7; 
Igl 

3- [2- (4-7D^O-t?>X;l/7^-;U7 5/) xh*S/] O'/r-h'J 

4 -ya*^>-tf VXM^M n >J K4 6 Omg (1. Jmmol) , 3- 
(2-7^ih^'» OV-hU;U2 9 4 mg (1. 8mmo 1) £ftfglgi 

stu nil i ooxmi tmmcomm^^^M^^mzo 

JR* 6 0 4 mg(l. 7mmol) JR$ 94% 

H-NMR (CDC13) 5 3.40 (2H, dt), 4.02(2H, t), 5.00(1H, br), 7.03 (1H, d), 

7.50 (1H, s), 7.27 (1H, d), 7.37 (1H, t), 7.65 (2H, d), 7.75 (2H, d) 

3- [2- (4 -i/7/0-e>XJ\/7*~JlTi J) xb*->] Kyy'-h*) 

3- [2- (4 -^nt^V-tf >7sJl/-7t—Jl^7i J) i^->] OV— h 

2 2 1 
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'J/l/3 0 0mg (0. 8 4mmo 1 ) *N-^ "f/I/tTo U K> 1 m 1 KigflPU 
•>7« (I) 7 6mg (0. 8 4mmo 1) ZMA. 1 4 0°CT— HfcWUfco 

iRft 4 5mg(0. Ummol) W 16% 
MS (ESI, m/z) 350 (MNa+) 

H-NMR (CDC13) 6 3.25 (2H, dt), 4.05(2H, t), 5. 15(1H. br), 7.40 (1H, d), 
7.50 (1H, s), 7.28 (1H, d), 7.38 (1H, t), 7.82 (2H, d), 8.01 (2H, d) 
£tzm®f^ 4- [2- (3-i/7/7x;+-» xfvl/X/l^T^-Ol/] O 
XT S YZ'&tZo 

)R1 2 lmg (0. 06mmol) JR# 1% 

H-NMR (CD30D) <5 3.35 (2H, t), 4.00 (2H, t), 7.10 (1H, d), 7.15 (1H, s), 
7.39 (1H, t), 7.92-8.01 (4H, m) 
XH3 

3- [2- (4 -7i i?;<>t'>x;l/7 + -;l/7; /> J-h + v'] KyXT I 

3- [2- (4-^7^^>x;V7t^7i;) ih^>] OV- h 
U;U4 Omg (0. 1 4mmo 1) £ffi3&ISf#r£U Hfflittl 9 5©X@5 t^S 

JRfi 9. Omg (0. 0 1 5mmo 1) JR$ 11% 
MS (ESI, m/z) 362 (MH+) 

H-NMR (DMS0-d6) 6 3.20 (2H, dt), 4.10 (2H, t), 7.21 (1H, d), 7.33 (1H, 
s), 7.40 (1H, d), 7.51 (1H, t), 7.98-8.05 (4H, m), 8.41 (1H, br)9.25 (2H, 
br), 9.30 (2H, br), 9.48 (4H, br) 

%mm 1 1 2 

2 2 2 
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4- [2- (3-7;^/7x;+-» x.*)UX)V7t*'(M K 

4 - [2 -( 3-^7/7x/ + -»xf;l/X;l/7 7 ; e'f^] ^VX7S K2 0 
mg (0 . 0 5 8 mmo 1) tmBmtL. HJfeflJ 9 5 ©X@ 5 

IR* 5mg (0. 0 1 Ommo 1) iR* 17% 
MS (BSI, m/z) 363 (MH+) 

H-NMR (DMS0-d6 ) 8 3.20 ( 2H, dt), 4.05 (2H, q), 7.20 (1H, d), 7.31 (1H, 
s), 7.37UH, d), 7.50 (1H, t), 7.59(1H, br), 7.89 (2H, d), 8.02 (2H, d), 
8.10 (1H, br), 8.14 (1H, br), 9.05 (2H, br), 9.30 (2H, br) 

lili 13 

3- [2- (4 --?af<>-eyx>U7*-ji>7i y) xh*->] 0x7^ 

3- [2- (4 - 7D^>-fe">X^7^-^7; /) i^->] OV-h 
U;U4 Omg (0. 1 lmmo 1) ZftmmWtL, ^»J9 5©Xfi5 tWfc 

JR* 2 6 m g ( 0 . 0 4 mm o 1 ) W 3 6 % 
MS (ESI, m/z) 398 (MH+), 400 ((M+2)H+) . 

H-NMR (DMSO-d6) 6 3.20 (2H, dt), 4.05 (2H, t), 7.20 (1H, d), 7.28 (1H, 
s), 7.38 (1H, d), 7.51 (1H, t), 7.73-7.82 (4H, m), 8.10 (1H, br), 9.10 
(2H, br), 9.28 (2H, br) 
mm\ 114 

N- [2- (3-7;yy7x/+-» xf-;U] -N-7x-;Mf^-4-7 



2 2 3 
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N- [2- (3->7;7x/ + ^) xf-;W] -N-7x-Wf ^-4 -->7 

7k^b^ h >J ($&6 0%) 2 8mg(0. ?mmol) ^^f;^ 
A7; K+*&T«#Lfco N- [2- (3->7;7x^-» xf-;H -4 
-vT SOXTl K2 0 Omg(0. 6 9mmo 1 )&J>M.<D l S/ *)\/*)\>l>7 
I YVWRLXMtto im®ft&&&t>~>i$kK'<y t Jfr'7*i K2 5 7 mg 

( 1 . 5 mm o 1 ) %m?Lt^ gz&T' 2 BfKtKfl* Lfc 0 i£$£$EE®£ 
1 N^bTK^JP^^x^^^aaj^i U H«J 1 OXfi 1 

JR* 3 1 5 m g ( 0 . 8 3 mm o 1 ) > 1 0 0 % 

H-NMR (CDC13) T ^ KOEWE*tt»A, B©1 : 3ZS#^ <5 

3.30 (2H, brs, A), 3.85 (2H, brs, B), 3.85 (2H, brs, A), 4.25 (2H, brs, 

B), 4.61 (2H, brs, B), 4.85 (2H, brs, A), 6.90-7. 75 (13H, m) 

IS 2 

N- [2- (3-7;y/7x/+-» xf;W -N-7x-W f-;U— 4 —7 

N- [2- (3->7;7x;*'»-if;H -n-7x-;WW- 4 

7M>X7; K3 0 Omg (0. 7 9mm.o 1) £fflt^T^»J9 5©XH5 

JRS 1 5 2mg (Oo 2 4mmo 1) JR^ 3 0% 
MS (ESI, m/z) 416 (MH+) 

H-NMR (DMS0-d6) 7; K©0g^^A> B©1 : 1 5 

3.55 (2H, brs, A or B), 3.75 (2H, brs, A or B), 4.10 (2H, brs, A or B), 

4.30 (2H, brs, A or B), 4.60 (2H, brs, A or B), 4.80 (2H, brs, A or B), 

7.20-7.95 (13H, m), 9.20-9.50 (8H, m) 

2 2 4 
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mmm 1 1 5 

N- [2 - (3-7^y7x;+-» if/l/] -7; vV< 

xgi 

N- [2- (3->7;7i/^» if;l/] -N-yf^-4->77<>X 

7 ^ KO^fiR N- [2- (3-y7;7i/ + -» x*;l/] -4->7>"<> 

X7i K2 0 Omg (0. 6 9mmo 1) „ 0 Omg Gfigjft) 

£ttl&ISi#fcUiSft0Jl 1 4©XH1 ^PI*©»mcJ;0«flKk^«*#A:o 

JRfi 22 lmg (0. 7 3mmol) TO >10 0% 

H-NMR (CDC13) 7^ K©lHEJ*tt*A. B©1 : 3fi£<BJ (5 

3.15 (3H, brs, B), 3.20 (3H, brs, A), 3.70 (2H, brs, A), 3.95 (2H, brs, 

B), 4.05 (2H, brs, A), 4.30(2H, brs, B), 7. 04-7. 20(2H, m), 7.28 (1H, d), 

7.40 (1H, t), 7.49-7.59 (2H, m), 7.72 (2H, d) 

Xg2 

N- [2- (3-7;-^7x^-» xf-;U] f-*- 4 -7 S ! J J < 

yXT $ K r b 'J 7;i/*oftSfctS©£J& 

N- [2- (3->777x;+-» xf;H -N->fA-4->7M> 
XTl K2 0 Omg (0. 6 6mmo 1) *mSSmtl>Wm* 5©Xfi5£ 

JRft 13 0mg(0. 2 3mmol) J]X^ 3 5% 
MS (ESI, m/z) : 340 (MH+) 

H-NMR (DMS0-d6) 7$ KOEWEHttWA, B©1 : 5 
3.00 (3H, s, A or B), 3.05 (3H, s, A or B), 3.62 (2H. s, A or B), 3.90 
(2H, s, A or B), 4.15 (2H, s, A or B), 4.35 (2H, s, A or B), 7.22-7.70 
(6H, m), 7.90 (2H, d), 9.18-9.42 (8H, m) 
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mmm 1 1 6 

N- [ (IS) -2- (3-7;^y7x^-» -1 -<>^;Ux-f;U] -4 
Xgl 

n- [ (i s) - i -^vs^u- 2 - (3-'>7;7xy*-» x-f;u] -4- 

L-7xx;1/T^x>^^;1/xxt;U t£^i& 4. 5g(2 0. 9 mmo 1 ) 
£tHfS0*4t U+Hffc&BS-f S C < H»J 1 1 7 Xg 1 i^tRO&ffcfcfT 

JR* 1 . 0 3 g ( 2 . 7 0 mm o 1 ) 12. 9 % 

MS (ESI, m/z) 489 (MH+) 

H-NMR (CDC13) 5 3.15 (2H, d), 4.01-4,18 (2H, m), 4. 63-4. 80(1H, m), 6.67 

(1H. d), 7.15-7.42 (9H, m), 7.67 (2H, d), 7.81 (2H, d) 

XH2 

N- C (1 S) -2-'(3-7;^y7x/*'» - 1 -O i? Jlx.? M -4 

N- [ (1 S) - 1 -O^/U-2- (3->7;7x;+J/) xf-;l/] -4 
->7y<>X7;Fl. 0 3g(2. 7 0 mmo 1 ) £flH^fWJ 1 1 7Xfg 

2 tmmu^rj^mmit^^mzo 

JR* 3 0 5mg (0. 4 7 4 mmo 1) JR$ 17.6% 
MS (ESI, m/z) 416 (MH+) 

H-NMR (DMS0-d6) 6 2.95-3. 17 (2H. m), 4.12-4.27 (2H, m), 4.55-4.62 (1H. 
m), 7.17-7.85 (2H, d), 7.97 (2H, d), 8.80 (1H, d), 9.24 (2H, br). 9.30 
(2H, br), 9.42 (4H, br) 

2 2 6 
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nmm 1 1 i 

N- [ (1R) - 2- (3-7;'^;7x; + -» - I - / Oi?/l'Xf;l/] -4 
Xgl 

N- [ (1 R) - 1 2 - (3-y7/7x; + i/) xf-/|/| - 4 - 

i/7JOXTZ K©£/£ 
D-7x-;l/77->yf;biXf^ £gft& 4. 5g(2 0. 9 mmo 1 ) 

&mmb\s*mftz#m-zzttz<m&mi 5 o©xg2. 4, 5. 6. 

JRft 0. 9 5 g (2. 4 9 mmo 1) TO 11.9% 
MS (ESI, m/z) (MH+) 

H-NMR (CDC13) 6 3.17 (2 H, d), 4.01-4.17 (2 H, m), 4.67-4.80 (1 H, m), 
6.38 (1 H, d), 7. 08-7.42 (9 H, m), 7.75 (2 H, d), 7.82 (2 H, d) 
Xg2 

N- [ (1R) - 2- (3-7^;7x; + -» -\-Kyi?)Vx.*)V] -4 
-7 ^ VJ<yX7 x K -h'J 7;M-p@W&©£$ 

N- C (1R) - 1 -Ky'JJl- 2 - (3-^777x; + -» -4 
->7;^>X7; K0. 9 5g(2. 4 9mmol) SrffiC ^U&#J 1 5 0 ©X 

g 7 1 mmmrfZ'm ^mtitmzmzo 

1R* 1 8 8 m g ( 0 . 4 7 4 mm o 1 ) TO 17. 6 % 
MS (ESI, m/z) 416 (MH+) 

H-NMR (DMS0-d6) 6 2.95-3.18 (2H, m), 4.17-4.27 (2H, m), 4.52-4.62 (1H, 
m), 7. 19-7. 57(9H, m), 7.85 (2H, d), 7.98(2H, d), 8.79 (1H, d), 9.24 (2H, 
br), 9.32 (2H. br), 9.42 (4H, br) 

2 2 7 
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mmm i 1 8 

(3R) -3- (4 -7* itJKyVJfrTl /) -4- (3-7;^7x; 

7?>$^;u rhU7;U5t-otta*go^fi£ 



(3R) - 3-t-7'h*'>*;l/#-;UT5/-4- (3-W7x;*'» 

3 . 2 3 g ( 1 0 . 0 mm o 1 K h U x^;U7 39ml (10. 0 

mmo 1 ) ^fh7tKn77>5 0ml tCi£JS?U MT^oo^iif^ 
0. 9 6ml (1 0. Ommo 1) &&DX.2 O^HIttJ^LAio &UfcWffltt*R 
5lttac«kOBfe*U. tt«fc*5g. ^*ft* , >*tMJ 1 >A0. 7 6g 
(20. 0 mm o 1 ) ^?Jc?#TSDX. 1 . 5 mmUW btz 0 Z d »C 1 &£ttto|e* 
2 0ml £fltl/L^&-C3?K 1 «BttJ$l/fco B»if-^*»ffi*flti: 0 

75 V 3 6 m 1 djgJ^U 3-->7;7x;-;H. 9 6g(8. 04 mmo IK 
MJ7x-/^X7^f>2. 30g(8. 7 7mmol),7 , /y*M'>i 1 7 
if-;U (4 0% h/l/xvigjfc) 3. 5 0g(8. 0 4mmol) W^fit- 
mmbfZo ii^* tt#bn/:M^y 'J 7 A ^ Dv h ^ 7 7 

iRft 1. 80g(4. 38mmol) JR^ 44% 

H-NMR (CDC13) 5 1.46 (9H, s), 2.79 (2H, d), 4.00 (1H, dd), 4.06 (1H, dd), 

4.41 (1H, br), 5.13 (2H, s), 5.56 (1H, br), 7.05-7.18 (4H, m), 7.21-7.3 
8 (5H, m) 



xmi 



(3R) -3 - (4-v 



^/)-4- (3-v7V7xy*-» 



2 2 8 
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(3 R) - 3 - 1 -~r h+->*;u#-;i/T ^ y - 4 -( 3 - ->ry 7 x y 

7**>»'<>5>;H. 8g (4. 3 8mmo 1) *4aje^k**©^3|-+*> 

^^^opy^>5mH:g)8U *tfTF4 ->7;^IWo 'J Kl. 0 9 
g (6. 5 8mmo IK Y^sjf-)VT\ >l. 2 2ml (8. 7 6mmo 1) 

mzo 

1R1 1. 2 1 g (2. 7 5mmo 1) JR$ 6 3 % 
H-NMR (CDC13) 6 2.86 (1H,, dd), 2.95 (1H, dd), 4.12 (1H, dd), 4.20 (1H, 
dd), 4.85 (1H, br), 5.16 (2H, s), 7.09 (1H, d), 7.11 (1H, dd), 7.24-7.40 
(7H, m), 7.72 (2H, d), 7.83 (2H, d) 



(3R) -3 - (4-7;^<//^l'7i;) - 4- (3-7i>V7x/ 

(3R) -3- (A— >T J\/7 IS) -4- (3->7/7x^ 
■» 79 >&<>i?Jl 1 . 2 1 g ( 2 . 7 5 mm o 1 ) *Wd&%*: 3 0 
■TS (W/V) J.^y-;U2 Omllwjp^ iflTHftUfflfco Hl^SflT? 
T^-T&l 0%-g-Wt-^ (w/v) x^y-;l/^3 0 m 1 f LT^iS 

T'-Mftuco mmz%4i:bTnt>titz.m%®&*? * vr* &&&&&& 

iRft 0 . 4 5 6 m g ( 0 . 7 1 3 mm o 1 ) W$ 2 5 . 9 % 



X^3 



2 2 9 
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MS (ESI, m/z) 412 (MH+) 

H-NMR (DMSO-d6) 8 1. 15(3H, t). 2.82(2H, d), 4.07(2H, q), 4.12 (1H, dd), 
4.24 (1H, dd), 4.72 (1H, br), 7.33 (1H, d), 7.39 (1H, s), 7.40 (1H, d), 
7.54 (1H, dd), 7.91 (2H, d), 8.02 (2H, d), 8.84 (1H, d), 9.16 (2H, s), 
9.28 (4H, s), 9.42 (2H, s) 

mmm 1 1 9 

(3R) -3- (4-7^;Wil/7^) -4- (3-7^/7x7 

(3R) -3- (A-Ti VJKy*f<0\sTl J) -4- (3-7;^/7i 
7?>m*-1-Jl< - h 'J 7;M-ng^i& 0. 4 6 6 g(0. 72 9 
mm o l ) Zmmi l 0ml Kim Is 4 0 °CT* 6 mfflUW Ltz 0 M.ltTm&^i; 

hr7 7^-CltU MJ7/l/to^0. l%^§-f3 (v 
/v) 7Xi:T-tr h-hU^O^^T'^tBU @»07 7^-> 3 ^« 

MM. 0. 151mg (0. 2 4 7 mmol) JR$ 4 6 % 
MS (ESI, m/z) 384 (MH+) 

H-NMR (DMS0-d6) 5 2.74 (2H, d), 4.13 (1H, dd), 4.24 (1H, dd), 4.69 (1H, 
ddt), 7:35 (1H, d), 7.40 (1H, d), 7.41 (1H, s), 7.55 (1H, dd), 7.91 (2H, 
d), 8.03 (2H, d), 8.81 (1H, d), 9.20 (2H, s), 9.28 (2H, s), 9.33 (2H, s), 
9.43 (2H, s) 

mmm 1 2 0 

(4R) -4- (4-7^;^/^7;;) -5- (3-7i^7x; 
XHl 

2 3 0 




# 
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(4R) - 4 - t - yh + y^M^T; J- 5 - ( 3 - >7/ 7 x 7 +•» 
^ > ? > ^ 

3. 3 7 g (10. Ommo 1) £tBfi«4iL (3R) -3- t-7h*-># 
;l/^;U7 = y-4- ( 3 - ->7V 7 x / 7* >i?^>^©£j&<»:|iJ|4i 

JRft 3. 2 0g(7. 5 4mmol) 75. 4% 

H-NMR (CDC13) 5 1.44 (9H, s), 1.69 (2H, br), 2.02 (2H, br), 3.98 (2H, 

br), 4.83 (1H, br), 5.11 (2H, s), 7.04-7.16 (4H, m), 7.24-7.40 (5H, m) 

(4R) - 4- (|->7;^'/W;y) - 5 -( 3 -i/7J 7i^-» 

^ y 9 y 'Jivo^fa 

(4 R) - 4 - t -7*b*->#;U#-^TS J - 5 -( 3-y7>7x; + -» 
^>?>^0^;U3. 20g(7. 5 4mmo 1 ) *\&%LWMt\s, (3R) 
-3- (4-W<//^l'7;y) -4- (3->777x^-/) 7^> 

JRm 2. 1 6 g (4. 7 6mmo 1) *CUP 6 3.2% 

H-NMR (CDC13) 6 2. 10-2.28 (2H, m), 2, 54(1H, ddd), 2.69 (1H, ddd), 4.10 

(1H, dd), 4.18 (1H, dd), 4.48UH, br), 5. 12(2H, s), 7.00 (1H, br), 7.14- 

7.19 (2H, m), 7.24-7.41 (7H, m), 7.72 (2H, d), 7.87 (2H, d) 

IS 3 

(4R) -4- (4-7v^M>'/W;y) -5- (3-7;y77x; 
<y? yW.x-*)\< — h "J 7;i/7rpg^S?^©^ 
(4R) -4- (4 -i/7J<yV^J\y7iy) -5- (3->7;7x; + 
y)s<y?ym<y-J)\/2. 16g(4. 7 6 mmo 1 )%)&$kWMb U ( 3 R) 



2 3 1 
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-3- «-7;W/a7;/) -4- (3-7;^^7i/ + -» 7 

JR* 1 . 7 8 g ( 2 . 7 2 mm o 1 ) JR$ 5 7. 2 % 
MS (ESI, m/z) 426 (MH+) 

H-NMR (DMS0-d6) 5 1.15 (3H, t), 1. 88-1.98 (1H, m), 2.01-2.11 (1H, m), 
2.45 (2H, ddd), 4.03 (2H, q), 4.11 (1H, dd), 4.19 (1H, dd), 4.38 (1H, br), 
7.34UH, d), 7.39 (1H, d), 7.40 (1H, s), 7.54(1H, dd), 7.9K2H, d), 8.05 
(2H, d), 8.66 (1H, d), 9.17 (2H, s), 9.29 (4H, s), 9.42 (2H, s) 

tmm 121 

(4R) -4- (4-7ii?/^/Wi;) -5- (3-7;^7x; 

(4R) -4- (4-7i^//-fW;/) -5- (3-7;^7x 
y *->K>^ Vixf ;l/ H h ij 7MDftilg 1 . 0 2g(l. 56mmol) 

tto&mmt^ or) -3- u-tsvvow ^ru) -4- (3 

1R* 2 6 lmg (0. 4 1 7mmo 1) 2 6. 1% 

MS (ESI, m/z) 398 (MH+) 

H-NMR (DMS0-d6) 6 1.84-1.96 (1H, m), 1.98-2.10 (1H, a), 2.37 (2H, ddd), 
4.11 (1H, dd), 4.20 (1H, dd), 4.38 (1H, br), 7.33 (1H, d), 7.39 (1H, d), 
7.40 (1H, s), 7.91 (2H, d), 8.05 (2H, d), 8.65(1H, d), 9. 18(2H, s), 9.26 
(2H, s), 9.29 (2H, s), 9.41 (2H, s) 

%nm 1 2 2 

N- [3- (3-7;^7x^-» 7*Df;l/] -4-7;^<>X7; K 

2 3 2 
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N- (3 -yo^-Zot^U) - t --f+fV-hAv*'*- h®&f& 

3-7D^nt>7;> &{fc**i6£18. 4g(84. 2mmolK . 
t --Xf-fritiifrft*- h 1 3. 1 g (60. Ommo 1) &&%WMtL, 

mmm 1 ©xg 1 ii^n©^fp{c e kosii'fk^^^o 

1R* 11. 8 g (5 0. Ommo 1) JR* 8 3% 

H-NMR (CDC13) <5 1.42 (9H, s), 2.05 (2H, tt), 3.25 (2H, dt ), 3.45 (2H, 

t)4. 70 (1H, br) 

Xg2 

3- [3- "/D^->] ^//-HJ/^ 

A 

N- (3 -rn*^Dh» - t --f+frtlA"^- h 6 g (2 5 . 2 
mmolK 3-tKD+>> / ^ > /-MJ^2g (1 6. 8mmol) 

U HJStfJ 1 ©XH 2 iPI#©^iCck t)*a<b^«*»fco 
JR* 4 . 5 1 g ( 1 6 . 3 mm o 1 ) lR$ 9 6 % 
H-NMR (CDC13) 6 1.42 (9H, s), 2.00 (2H, tt), 3.35 (2H. dt), 4.05 (2H, 
t), 4.70 (1H, br), 7.12 (1H, d), 7.14 (1H, s), 7.24 (1H, d), 7.37 (1H, t) 
X@3 

3 - ( 3 -7 S J 7n#*>0 >7- h U ;U m®&®£i&. 

3- [3- (\-?Y*i/ijMt-A'7lJ) ^o^f] ^>7-hU;H 
g (3. 6mmol) *ffl5fe^<»:U UttWl ©Xg3 <fc^«©«mr«k»)« 



Xfll 



2 3 3 
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JRfi 7 5 8 mg(3. 6mmol) «R* 10 0% 



Xg4 



N- [3- (3-->7V7x/*i/) 7nt°;l/| -4-->ry<>7:7^ K©£ 

3- (3-7;;^+-» <>7-h'J^ IgBfttSl 0 Omg (0. 4 7 
mmolK 4 -i/TS&Sm&l 7mg (0. 5 2 mm o 1 ) Zft^WMt U 
HJfitfJ 1 <OXm 4 tP^©^{r«t OMfl^tt^^o 
JRS 124mg (0. 4 1mmol) » 87% 
H-NMR (CDC13) <5 2.18 (2H, tt), 3.70 (2H, dt), 4.15 (2H, t), 6.50 (1H. 
br), 7.15 (1H, d), 7.18 (1H, s), 7.25 (1H, d), 7.38 (1H, t), 7.75 (2H, 
d), 7.85 (2H, d) 
XH5 

N- [3- (3-7ivJ/7xy^» -/at: AO -4-7?'W>X7 5 K 

4 - [ 3 - (8-7;^7z;*-» 7*0 ;!//■<* * A] ^l*f 

N- [3- (3->7;7x7 + v/) 7Ph';H -4->7y<>X7; K 
l 2 5mg (0. 4 lmmo l) ^W^tU 9 5©Xg5 

N- [3 - (3-7$v?/7*y**» 7Dt°;U] -4-7v>V^>X7; K 

JRi: 3mg (0. Olmmol) JR$ 2% 
MS (ESI, m/z) 340 (MH+) 

H-NMR (DMS0-d6) 5 2.05 (2H, tt), 3.50 (2H, dt), 4. 18 (2H, t), 7.31 (1H, 
d), 7.38 (1H, s), 7.39 (1H, d), 7.54 (1H, s), 7.89 (2H, d), 8.04 (2H, d), 
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8.80 (1H, br), 9.10 (2H, br), 9.20 (2H. br), 9.30 (2H, br), 9.40 (2H, br) 
4- [3- (3-7^;7x; + -» 7d t°;l/* ^/^'^^ /l^If Sif ^ 



H-NMR (DMS0-d6) <5 1.35 (3H, t), 2.05 (2H, tt), 3.45 (2H, dt), 4.15 (2H, 
t), 4.35 (2H, q), 7.32 (1H, d), 7.38 (1H, d), 7.37 (2H, s), 7.55 (1H, t), 
7.97 (2H, d), 8.04 (2H, d), 8.75 (1H, br), 9.05 (2H, br), 9.27 (2H, br) 

mmm 123 

N- [3- (3-7;^y7xy*^) 7n£;l/] - ( 1 -7-trf-;U- 4 - 1 0 ^ 



N- [3- (3 ->7;7x;^» -7°ot 0 ;U] - (1 -T-trf-;l/-4 -t°^U 

( 1 -T-fefJl/- 4 -t'^'J i]Jltf>W% 9mg(0. 5 2 mmo 1 K 
3 _ ( 3 j 7u#*i/) h Ml Oflrag (0. 4 7 

mmo 1) ZmWMtU SQt« 1 OIS4 iHttOlWCiOSHfl^** 

JRfi 9 8mg(0. 30mmol) 64% 

H-NMR (CDC13) <5 1. 50-1.90 (4H, m), 2.05 (2H, tt), 2.30 (1H, m), 2.65 

(1H, m), 3.10 (1H, m), 3.45 (2H, dt), 3.85 (1H, m), 4.05 (2H, t), 4.60 

(1H, ■), 5.75 (1H, br), 7.15 (1H, d), 7.15 (1H, s), 7.25 (1H, d), 7.40 
(1H, t) 



N- [3- (3-7;i?;7x/+-» 7at>] - ( 1 -7-fcr^U- 4 - 



MS (ESI, m/z) 370 (MHO 



xmi 



XU2 
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N- [3- (3->7;7xy+-» 7afcT;U] - ( 1 -r-trf-^- 4 - fcX 
'J i;>^M:7; K9 8mg (0. 3 Ommo 1) £ttl$&IS84i:U ^ffi^J 9 5 

JRfi 72mg(0. 16mmol) JR$ 53% 
MS (ESI, m/z) 347 (MH+) 

H-NMR (DMS0-d6) 6 1.30-1.50 (2H, m), 1.70 (2H, m), 1.85 (2H; tt), 2.35 
(1H, in), 2.55 (1H, m), 3.00 (1H, m), 3.20 (2H, dt), 3.80 (1H, m), 4.05 
(2H, t), 4.35 (1H, m), 7.28 (1H, d), 7.35 (1H, s), 7.37 (1H, s), 7.55 
(1H, t), 7.90 (1H, br), 9.20 (2H, br), 9.30 (2H, br) 

mmm 1 2 \ 

N- [3-'(3-7;^7x;*-» 7ot?;l/| - 4 -fc'^'J i?>i]M75. 

3 - t K p 4- X >X7 ^ ^ y &®^©£J?£; 

3 - 1 Kn*i/^>Vx h D ;U 5 g ( 4 2 mmo 1 ) 3 0 

-TS (W/V) x^y-;U5 OmlCSHIU SST--!fe«#Ufco iSPtSEM* 
U#&ftfc&at£7>*-7£3 QX^-TZ (W/V) J.^y-^^5 0 m 

JRS 4. 4 g (2 5. 5 mmo 1) JR$ 6 1% 

N- t -f YZ-i/iifrX-fr- 3 -k Ko4 t ->'<>XT$ 

3-t Kp+*>^>X75^V lg(5. Bmmol), J?-t- 

yf-;uy*;l/#*-M. 2 7g(5. 8mmol), 4 - W *;U7 $ >0 
t°'J itv'l 4mg (0. 2 mmo 1) , > U x*/l/7 5 > 1 . 3 0 g (1 2. 8 
mmo 1) *-^yf-;U*;UA7 5 K2 0m 1 K&ftSU ^iST*— «fett#Ufco Bfc 
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®xf;^atHSiibtte(^otfflIliM^tt«o HXft 4 5 8 
mg (1. 9 4mmo 1) TO 3 3% 

H-NMR (DMS0-d6) 6 1.45 (9H, s), 6.95 (1H, d), 7.25 (1H, t), 7.35 (1H, 

d), 7.38 (1H, s), 8.90 (2H, br), 9.65 (1 H, br) 

Xg3 

N- t —7 V^-t/iDltft—jl— 3 - [3- (t--7V*i/i]fr#-)VTU) f 

N-t-7h*i'1]J\'tf-J\'-Z-t Fo^v^OXT^X N— (3-7 
□t7nb» - t --/f-;U^;U/<-7- h^ttJU^t UlUfi^J l®Xg2 <hpl 
«0*f^{C«fcOSa^^*^o H-NMR (CDC13) 6 1.42 (9H, s), 1.55 (9H, 
s), 3.52 (2H, dt), 4.05 (2H, t), 4.95 (1H, br), 7.03 (1H, d), 7.33 (1H, 
t), 7.41 (1H, br), 7.47 (1H, br) 
IH 4 

3 - (3 -7 i J-fu$*i/) <yX7 i yyrJ£®&ff>kf8L 

3- [3- (t - fYZ-i/tlfrX-frTl V) "7n#*->] -N-t-7r-+ 
•/*^-;K>X7 ^ 'J y&\ti%.wmt IWJ 1 Oli 3 £ffi«0»flMC«k 

H-NMR (DMS0-d6) <5 3.20 (2H, br), 4.30 (2H, br), 7.34 (1H, d), 7.49 (1H, 
d), 7.51 (1H, s), 7.56 (1H, t), 8.38 (3H, br), 9.29 (2H, br), 9.50 (2H, 
br) 

1*15 

N- [3- (3-7^/7x;^) 7ot°;U] -4-fcWJ5>>;&;l/**7$ 

(1 - t -7h*'>#;M?-/l/-4-t°^U i?y) *M'>i30mg (0. 
1 3mmo 1) x N-^fMM^'J > 1 2mg (0. 1 2mmo 1) £->Vf- 
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/M-wl/ATS F5mli:i§)gU iKfiT? DOfiif;^ 1 3mg (0. 12 
mmo 1) M?L, 5#&3-[ (3-7;^ot» K>X7i : Jy 

rMl7;M-Dgt#i&5 Omg (0. 1 2 mmo 1 ) RVN - / * fr* JU* *) > 
2 4mg (0. 2 4 mmo 1) / f7U*/bA7 i K5m 1 IzmMLtzb®* 

mzmzo z<d$>®£4 Mfemtim® v**-* >®m 1 o m 1 mm t^s 
m^) iifju^mmtt^mmmmmm u-?vy?-7< -ka-u h u 7;u 

^•d^^O. (v/v) 7KtT-lr h-hU;Wl^»T'^aib. 

JR* :3 2mg(0. 0 6mmol) JR$ 5 0% 
MS (ESI, m/z) 305 (MH+) 

H-NMR (DMS0-d6) 6 1.62-1.95 (6H, m), 2.40 (1H, m), 2.90 (2H, m), 3.20-3 
.38 (4H, m), 4.10 (2H, t), 7.28 (1H, d), 7.38 (1H, s), 7.39 (1H, d), 
7.53 (1H, t), 8.04 (1H, br), 8.46 (1H, br), 8.78 (1H, br), 9.30 (2H, br), 
9.42 (2H, br) 

mmm 1 2 5 

N- [3- (3-7= ^;7i^'» 7ot°;H - 4-Ti /<yX7i K 

ami 

4 - ( t - 7 h * isii frtf-fr7 S J ) &8&WLx-*Jl'(!><kj£ 

mmm 1 ©xg 1 tmno^mzx <ommit&<®)£'& tz 0 

H-NMR (CDC13) 6 1.38 (3H, t), 1.55 (9H, s), 4.35 (2H, q), 6.65 (lH, br) 
, 7.42 (2H, d), 7.95 (2H, d) 

2 3 8 
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IH 2 

4 - ( t -f Y**/iifr#-)VT I J) Bfi©^ 

in 3 

N- C3- (3-7^;7x/+^) ^Dh°;H -4-7^/0X7$ K 

3- (7 i JZfutfj-i/) K>X7z i?> IMJ^M-dM^S Omg 
(0. 12 6mmolK 4 - ( t - 7 i/*)U#-fr7 i J ) mMM 4 
-[t-y l> + ->^;Ut*-;U7$7]^m#m3 Omg (0. 12 6mmol)£fcB 
f£/im.£U Hifc^Jl 2 4 ©IS 5 t^©^fP(CJ:(9^l|^^#/Co 
JR* 9. 5mg (0. 0 18mmol) \l% 
MS (ESI, m/z) 313 (MH+) 

H-NMR (DMSO-d6) 6 1.95 (2H, tt), 3.35 (2H, dt), 4.10 (2H, t), 6.57 (2H, 
d), 7.30 (1H, d), 7.36 (1H, s), 7.37 (1H, d), 7.53 (1H, t)7.58 (2H, d), 
8.08 (1H, br), 9.10 (2H, br), 9.30 (2H, br) 

mnm 1 2 6 

N- [3- (3-7;-^7x/ + y) ztuM)V\ -4- (7^7 

3- (7;;7Dl + -» ^>X7^> r h'j7;U7j-pg^i?^8 Omg 
(0. 1 9mmol) . 4- (t -7 frtf-frT I J ) ;< f-;U&«S£ 

4 8mg (0. 1 9mmo 1) ^{tiH^iU, %im\ 1 2 4 ©Ig 5 <h |5l1§© 

JR# 2 5mg(0 . 0 4 5mmol) » 2 4% 
MS (ESI, m/z) 327 (MH+) 

2 3 9 



WO 98/31661 PCT/JP98/00176 

H-NMR (DMS0-d6) 6 2.00 (2H, tt), 3.40 (2H), 4. 02-4. 18(4H, m), 7.29 (1H, 
d), 7.36-7. 40 (2H, m). 7.48-7. 54 (3H, m), 7.88 (2H, d), 8.38 (3H, br), 8 
.60 (1H, br), 9.30 (2H, br), 9.42 (2H, br) 

mmm 1 2 7 

N- [3- (3-7$ ^7x;^-» fa\£jU] - 3 -7; -J/OX7i K 
3 - [3 - (3-7;^/7x; + -» fu t°/U# JW<*4 )V] 
XHl 

N- [3- (3->7/7iy + y) 7Pt°/l/| -3-->7/<>X7$ K©£ 

z-^TJ&M.mw. 3- (3-7$y7°o#+-/) <>v*-h'j;p &gt& 

^aj^*4t u ^ffi^j 1 ©xg 4 tiHi«©»{c J: lommit^mzmzo 
xm 2 

n- [3- (3-7^;7x;*^) 7Dt°;i/] -3-7^70x7$ K 

Xh >j7;M-DSfc$?£©£/& 
3 - [3 - (3-7;^7x/+-» 7Dh°^;k^^;H £.i§S?if-;i/ 

h 'J 7;U*Dg^i&©£/& 
N- [3- (3 ->7;7x7+-» 7ot°;l/] - 3-i/7/OX7$ K 
1 2 5mg (0. 4 lmmo 1) U H»J9 5 ©Xg 5 £|i5]1i© 

N- [3- (3-7;^7x; + -/) 7ot°;l/] -3-7iW>X7i K 

JR4 3mg ( 0. 0 0 5 mmol) JR$ 1% 
MS (ESI, m/z) 340 (MH+) 

2 4 0 
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H-NMR (DMS0-d6) 6 2.05 (2H, tt), 3.50 (2H, dt), 4.20 (2H, t), 7.31 (1H, 
d), 7.38 (1H, s), 7.39 (1H, d), 7.54 (1H, t), 7.72 (1H, t), 7.940H, d), 
8.18 (1H. d)8.26 (1H, s), 8.75 (1H, br), 9.11 (2H, br), 9.21 (2H, br), 9 
.27 (2H, br), 9.38 (2H, br)- 

3- [3- (3-7^;7xy + ^) -fvV/MjJto^M Jiflif^ 
MS (BSI, m/z) 370 (MH+) 

H-NMR (DMS0-d6) <5 1.35 (3H, t), 2.05 (2H, tt), 3.50 (2H, dt), 4.15 (2H, 
t), 4.35 (2H, q), 7.32 (1H, d), 7.38 (1H, s), 7.39 (1H, d>, 7.54(1H, t), 
7.63 (1H, t), 8.09 (1H, d), 8.13 (1H, d), 8.44 (1H, s), 8.78 (1H, br), 9 
.15 (2H, br), 9.28 (2H, br) 

3- [3- (2 -j-7?l/>XJl<7*-Jl<7i /) ^n#+->] *>XTZ9> 

xmi 

3- [3- (2 -j-7?ls>XJU7*-)U7i /) "/D^+v] K>*/-h*)J\< 

mz 0 ■ 

H-NMR (CDC13) <5 2.00 (2H, tt), 3.25 (2H, dt), 3.95 (2H, t), 4.80 (1H, 
br), 6.95 (1H, s), 7.00 (1H, d). 7.20 (1H, d), 7.30 (1H, t), 7.55-7.70 
(2H, n), 7.80-8.00 (4H, m), 8.42 (1H, s) 
XH2 

3- [3- (2-:J-7*l/>x;U7*-;U7S /) 7ntf*->] *<>XTl'Jy 

2 4 1 
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3 - [3- (2-^-7 9 ls>7sJU7 it-frY I J) 7dI*->] *<>V- \> 'J 
;l/3 0 Omg (0. 8 2mmo 1) *ffi»«tt£U H»J9 5©XS5«tPfil 

JRft 1 6 9 m g ( 0 . 3 4 mm o 1 ) JR$ 4 1 % 
MS (FAB, m/z) 384 (MH+) 

H-NMR (DMSO-d6) <5 1.85 (2H, tt), 3.00 (2H, dt), 4.00 (2H, t), 7.17 (1H, 
d), 7.25 (1H, s), 7.35 (1H, d), 7.45 (1H, t), 7.62-8.16 (7H, m), 8.43 
(1H, s), 9.18 (2H, br), 9.24 (2H, br) 
%mm 12 9 

N- [3- (3-7;y;7i/ + -» 7Dt°;H - (2R) - 2- (OitJU 
**i/*JUtf-)\/7 i J ) 7o >Ti K h U 7;M-o@^£©£j£ 

3 - (7;;7o^J/) <>X7ii?> lW3 0mg (0. 11 
mmo 1) „ N-O'^M'+S/^^'K— >2 5. 8mg (0. 
13 5mmol)> 1 - fc h'o+^> 1 / h U 7'f-)l< 2 3 . Omg (0. 17 
mmol) % l-Jcf-;U-3- ( 3 -*J t *)V7 ^ J ?v tVI/) rt^**^ ^ K 
i£i?i&2 5. 9mg (0. 1 3 5mmo 1) > N-^W^'J >2 3mg 
(0. 2 3 mmo 1) £vM f;l/*Jl/A7 $ K2mllcgfjSPU — Ifeffiftl/fco 

l»xf;i^lllf^tl/«fti:ffiot^bSllWi*ftfco *#£>nfc 

mm**?* K-r ->;US^^S!'> 'J # SiS^iS&«#* 
D7h^77^-i:WU h'J7;^P^m^0. 1%-tWf* (v/v) *t 
7-tr h — h U ;U©?l^?#^T"^tt5 U S 77^3 >*8»g«#f 5 d £ 

iRft 5mg (0. Olmmol) » 7% 
MS (ESI, m/z) 399 (MH+) 
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H-NMR (DMS0-d6) 6 1.20 (3H, d), 1.90 (2H, tt), 3.25 (2H. dt). 3. 92-4. 10 
(3H, m), 5.00 (2H, m), 7.26-7.44 (8H, m), 7.53 (1H, t), 7.97 (1H, br), 
9. 10 (2H, br), 9.30 (2H, br) 

mmm 1 3 0 

N- [3- (3-7;^;7x/+-» 7d£;U] - (2S) - 2- (fOi^/U 
**i/iJJl<#-Jl'7 I /) -fu \£*>7 I K h U 7;M-nftKi£©£J5fc 

3 - (7; J 7n$*i/) OX7 i i?> ritl|3 0mg (0. 11 
mmo 1 ) > N-^>^s|-*'>*^*-^-L-77->2 6 m g (0. 
1 3 5mmo 1) £HJ3SIi§l*4£U Hflifll 1 2 4©Xg5 t^Oftf^JCkOS 

JRS 1 7mg (0. 0 3mmo 1) 22% 
MS (ESI, m/z) 399 (MH+) 

H-NMR (DMS0-d6) 6 1.20 (3H, d), 1.90 (2H, tt), 3.25 (2H, dt), 3.92-4.10 
(3H, m), 5.00 (2H, m), 7.26-7.44 (8H, m), 7.53 (1H, t), 7.97 (1H, br), 
9.10 (2H, br), 9.30 (2H, br) 

mmm 131 

(4S) - 4- [3- (3-7;^/7x^^) Zfu\iM ii)to<*4fr-4 

3- (7;/^D^-» ^>X7;^> — 3 0 mg ( 0 . 11 
mmo 1) „ }*-Ky?)\rt* 9 sij)V#-)y-'L-y)Wl \-~f* 
;Uxxx;U4 6mg (0. 1 3 5 mmo 1) ^SilWtU HMH 2 9 OX 

il$f*?nv hr^^-.KttU HJ7Atf"Pft»*0. lW&WfS (v/ 

2 4 3 
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v) *£7-tr h- h u juDm^mmT-mm u awio7 7 ? •> 3 >«^» 

JRM 1 2mg (0. 0 2mmol) W 15% 
MS (ESI, m/z) 457 (MH+) 

H-NMR (DMS0-d6) 6 1.70-1.95 (4H, m), 2.25 (2H, t), 3.23 (2H, dt), 3.85- 
4.05 (3H, m), 4.95-5.05 (2H, m), 7. 27-7.38 (7H, m), 7.44 (1H, d), 7.52 
(1H, t), 8.02 (1H, t), 9.00 (2H, br), 9.30 (2H, br) 

mmm 132 

N- [3- (3-7^77x; + -» 7nt°;l/| - (2S) -2- (t-7h 
*yilfrtf-)\sTU) - 3- (4->f iyVVM 7n'<>7$. b f ~V l )7Jl 

xmi 

N- [3- (3-7;^/7x; + -» 7ot°;U] - (2S) - 2- (t-7b 
+ ->^;l/t*-;l/7^;) - 3- [1- (4 - h;l/x>x/^-;l/) - 4 — f 5 ^ 

3 — (t ^ y 70^4- >0 oxt i i/y (2S) -2- (t- 

■fh* ; si7)m-Ji7i /) -3 - [l- (4 - h;Ui>x;i/*-;i') - 4 ->r 

xm 

N- [3- (3-7$>V7x/*<» 7Dt°;l/] - (2S) -2- (t-7h 
*i/J]jl,#-jl,7i J) -3 - (4 — f 7d/n°>7^ KZ1MJ7;P 

N- C3- (3-7= i?;7x;+-» 7ot°;U] - (2S) -2- (t-7 

h + y^M;-;l/7;;) - 3- [1- ( 4 - byU^T^U*-^) -4—f$ 

2 4 4 



WO 98/31661 PCT/JP98/00176 

9W)V\ Tn/<yTi K — h U 7 ogfcSI& 4 0 m g ( 0 . 05 
mmolK l-tKo+-X>Xh l J7 , /-/H 3. 5mg(0. lmmol) 

$ft^D7hy7 7^-[:#U h»J7;M-ofi»&0. 1%-^tf* (v/v) 

IRS 2 3mg ( 0. 0 3 5 mmol) 7 0% 

MS (ESI, m/z) 431 (MH+) 

H-NMR (DMSO-d6) 6 1.35 (9H, s), 1.85(2H, tt), 2.80-3.10 (2H, m), 3.25 
(2H, dt), 4.05 (2H, t), 4.20 (1H, m), 7.11 (1H, d), 7.26-7.40 (4H, m), 7 
.53 (1H, t), 8.03 (1H, br), 8.95 (1H, s), 9.15 (2H, br), 9.25 (2H, br) 

mmm 133 

N- [3- (3-7;y;7x/^» 7*DhVH - (2 S) - 2- «>i?Jl 
t^sijfrX-frTlJ) - 3- (4->T 5^ % /»J;U) ^^7; KHHJ7 

(2S) -2-7^7-3- [1- (4-h^>X;^-^) 
■J ;U]7n t°* r hU 7;u*nftBttS©'&/S 

(2S) - 2- (t-7"h + ->*M^7;;) - 3- [1- (4-h;^ 
>x;u*-;i/) - 4 -> f ^ y'/iJ;i/]7"nt , tvS5 g£ h 'J 7;M-nft»'k 

iRfi 6. 0 0 g 

H-NMR (DMS0-d6) 5 2.40 (3H, s), 3.00 (2H, m), 4.18 (1H, brs). 7.48-7.56 
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(3H, n), 7.96 (2H, d), 8.20 (3H, brs). 8.36 (1H, d) 
Xg2 

(2S) -2 - (^>y;l/t+^M'-^7;/) - 3- [1- (4-h/U^ 

(2S) -2-7$ 7-3- [1- (4 - h;i/i>x;i/*-;i/) — 4 — ^ ^ 
yj;U]:/nh:*>$! - h 'J -77M-D8W& 1 g (2. 4mmo IK #t$?7K 
3Rth»J^A 8 4 0mg ( 1 0 mm o 1 ) £7K 3 OmH:»»U *d^>^ 
MDD*;l/7-h2. 4ml ( 1 5 mm o I ) r/U 3 0ml fci£S? L/J&P 

U ilfj i ©xg i <fc^o#]Si^{c<k«3^k^^^o 

JR& 6 2 8 m g 

H-NMR (DMS0-d6) 8 2.30 (3H, s), 2.90-3. 20 (2H, m), 4.35 (1H, brs), 5.00 

-5.10 (3H, m), 7.12 (2H, d), 7.27-7.40 (7H, m), 7.49 (2H, d) 

XH3 

N— [3- (3-7;^7x; + -» 7nt°;l/| - (2S) -2- (KyVfr 
**isi])\,*:-fr7iJ) -3- (4 = ^/'J^) 7oa s >7; K-hU7 
;M-ng^£©£/& 

(2S) - 2- (^O^^+fy^^-^Ti y) -3 - [1- (4-b;u 
jL>x;U*r.;l/) -4-^^V*U;U] 7nt'*Vgt 3- (7=77otf*-> 
) OX7 ^ ^ y -imt&ZmWMt U H» 1 2 4 ©XH 5 £1!^©$ 

MS (ESI, m/z) 465 (MH+) 

H-NMR (DMS0-d6) <5 1.90 (2H, tt), 2.85-3.15 (2H, m), 3.25 (2H, dt), 4.05 
(2H. t), 4.30 (1H, m), 4. 95-5.05 (2H, m), 7.24-7. 40 (9H, m), 7.53UH, 

2 4 6 
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t), 8.50 (1H, br), 8.96 (1H, s), 9.17 (2H, brs), 9.28 (2H, brs) 

mmm 1 3 4 

N- [3- (3-7^/7x^-» ypf;l/] - (2S, 3S) -2- (f< 

3- (7;^D^-»^>X7;^> 3il7 0mg (0. 2 8 
mmo l) > N-Oi?;l'**'>Ji>l'tf—J\'-L-'( VPf ->>7 Omg (0. 
2 6mmo l) ^WtU i£$$iJ l 2 4 <DXW. 5 O^H 

JR* 3 3mg (0. 0 6mmol) W 2 3% 
MS (ESI, m/z) 441 (MH+) 

H-NMR (DMSO-d6) <5 0.78-0. 83 (6H, m), 1.10 (1H, m), 1.40 (1H, m), 1.70 
(1H, m), 1.90 (2H, m), 3.22 (2H, m), 3.80 (1H, t), 4.05 (2H, t), 5.00 
(2H, m), 7.22-7.40 (8H, m), 7.55 (1H, t), 8.05 (1H, br), 9.03 (2H, br), 
9.30 (2H, br) 

nnm 135 

N- [3- (3-7;^7i;+-» 7d t°;U] - (2S) -2- 

3- (7W7*n^-»'<>X7^> 3i^7 0mg (0. 2 8 
mmol) , N-a-O^^+v/^^-^-N-e- t -7 blri'tiM 
^;U-L-D ^>9 9mg (0. 2 6mmo 1) ^tBISJ^chU ^&00 1 2 4 




# 
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£ (v/v) 7KiT-tr h-r-h V ;U©&£&!&Ti&tB U l»77^-> 3 >^ 
^'^1- £ £ £ 0 , mmik&VdZntZo TOmg (0. lmmol) 

JR$ 3 8% 

MS (ESI, m/z) 456 (UH+) 

H-NMR (DMS0-d6) 8 1.30 (2H, m), 1.43-1.61 (4H, m), 1.90 (2H, m), 2.75 
(2H, m), 3.23 (2H, m), 3.90 (1H, m), 4.05 (2H, t), 5.01 (2H), 7.26-7.41 
(•8H, m), 7.53 (1H, t), 7.69 (3H, br), 8.23 (1H, br), 9.15 (2H, br), 9.30 
(2H, br) 

%mm 1 3 6 

N- [3- (3-7^ ^77x7^) 7°Dt°;H - (2S) - 2- (.Ky^jl 

3 - (Ti J :/P#*'» <yX7i >Jy r&S?i£3 0 mg (0. 11 
mmo 1) „ N - •> * -yl'- L - 7 x - ^7 7 - > 4 Omg 

( 0 . 1 3 5 mm o 1 ) *&%mPtt U MMM 1 2 4 ©IH 5 t®m<Dmmc 

1R4 7mg (0. 0 1 2 mmo 1) W . 9% 
MS (ESI, m/z) 475 (MH+) 

H-NMR (DMS0-d6) 5 1.82 (2H), 2.70-3.00 (2H, m), 3.23 (2H, m), 4.00 (2H, 
t), 4.20 (1H, m), 4.90-5. 00 (4H, m), 7.17-7.40 (12H, m), 7.50-7.60 (2H), 
8.10 (1H, br), 9.10 (2H, br), 9.30 (2H, br) 

mmm 1 3 7 

N- [3- (3-7;^7x;+-» 7-Dt°;U] - (2R) -2- (Ov^U 
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3 - (Ti J 7n#*-» ^>X7; *Jy n^ftJB 7 0 m g ( 0 . 2 8 
mmo 1) , N- / O^M+y*^-^-D-7x-;l/77->7 8mg 

(o. 2 6 mmo i) z&mmwtb. mmmi 2 40x^5 tm&v&mz.*. 

iRft 14. lmg (0. 024 mmol) JR$ 9% 
MS (ESI, m/z) 475 (MH+) 

H-NMR (DMS0-d6) 6 1.82 (2H), 2. 70-3.00 (2H, m), 3.23 (2H, m), 4.00 (2H, 
t), 4.20 (1H, m), 4.90-5.00 (4H, m), 7.17-7.40 (12H, m), 7.50-7. 60 (2H), 
8.10 (1H, br), 9.05 (2H, br), 9.30 (2H, br) 
f&fflffll 13 8 

N- [3- (3-7 5 3V7x/*-» 7d t°;U] - (2S) -2-7;7^n 

s < > 7 s K rh'J7 nsfc$?£©£j£ 

N- [3- (3-7;^;7x;+'» 7nt°;H - (2S) -2- 
;1/***>>!/;Uk— ;l/7 S / ) 7d/n°>7 ; K h U 7;M*DBHttfi 1 lmg (0. 
0 2ml o 1) ^;-;Hmli:ig»U 1 0%^°7^7A^ilmg^0 

x.. i fs&vnkmzm&r. tst-s^wwco Kinia^^^A 

0t#£&£> attfchU7/U:*nBi$fc£0. (v/v) 7K»^c 

JRfi lmg (0. 0 14mmol) JR$ 7 OK 
MS (ESI, m/z) 349 (MH+ +DMS0-d6) 

H-NMR (DMS0-d6) 8 1.35 (3H, d), 1.90 (2H, tt), 3.30 (2H, dt), 3.80 (1H, 
br), 4.10 (2H, t), 7.30 (1H, d), 7.37 (1H, s), 7.39 (1H, d), 7.54 (1H, 
t), 8.12 (3H, br), 8.52 (1H, br), 9.31 (2H, br), 9.37 (2H, br) 

mmm 1 3 9 

N- [3- (3-7;^7x;^» yof/H - (2S) -2-7S/-3 

2 4 9 
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N- [3- (3-7^/7i/ + -» ^Pt>] - (2S) -2- (t-7 

Hr->*^-;U7 5y) - 3- (4— f $y/u;u) fa^yri Krh»j7 

1 %£*rT3 (v/v) zktT-tr h- h U ;Wl£i«Tigfcti U g&^©75 

JRM 7 m g ( 0 . 0 1 0 mm o 1 ) 6 7 % 

MS (ESI, m/z) 331 (MH+) 

H-NMR (DMS0-d6) <5 1.85 (2H, id), 3.15 (2H, m), 3.30 (2H, dt), 4.02- 
4.12 (3H, m), 7.28 (1H, d), 7. 34-7. 42 (3H, m), 7.54 (1H, t), 8.40 (3H, 
br), 8.60 (1H, br), 8.85 (1H, s), 9.30 (4H, br) 
mm 14 0 

N— C3- (3-7^77x;+-» 7Dt°;U] - (2S, 3 S) -2-75 

;-3-^f;K>^>7i K r HJ 7;i/*Pgfcg&£<z>'£J& 

N- [3- (3-7v7;7x^-» 7"nk>] - (2S, 3S) -2- 
(^V^M+y^^'-;l/7;/) -3-yf-;l^>^>7 5 Kr-U7;M-D 
Bf&£2 8mg (0. 0 5 Ommo 1) £ffllfcfmi:U i?fl&#J 1 3 8 mm® 

JR* 2 5mg(0 . 0 4 7 mmol) JR$ 9 4% 
MS (BSI, m/z) 307 (MH+) 

H-NMR (DMS0-d6) 6 0.80-0.90 (6H, m), 1.05 (1H, m), 1.43 (1H, m), 1.80 
(1H, m), 1.95 (2H, m), 3.20-3.40 (2H, m), 3.55 (1H, br), 4.10 (2H, t),7. 
29(2H, d), 7.37 (1H. s), 7.39 (1H, d), 7.55 (1H, t), 8.13 (3H, br), 8.55 

2 5 0 
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(1H, br), 9.28 (2H, br), 9.32 (2H. br) 

mmm 1 4 1 

N- C3- (3-r;^;7x;+-» 7Dt°;l/] - (2S) -2. 6-^7 = 

N- [3- (3-7?i?;7x;^» 7nt 0 /U] - (2S) -2- 

£2 Omg (0. 0 3mmo 1) *tti»WH£U »J1 3 8 i^#©^fp{C 

4X1: 1 7 m g ( 0 . 0 2 6 mm o 1 ) JR^ 8 7 % 
MS (ESI, m/z) 322 (MH+) 

H-NMR (DMS0-d6) 6 1.35 (2H, m), 1.55 (2H, m), 1.70 (2H, m), 1.90 (2H, 
tt), 2.75 (2H, br), 3.30 (2H, dt), 3. 60-3.90 (1H), 4.10 (2H, t), 7.28 
(2H, d). 7. 38 (2H, s), 7.40 (2H, d), 7.54 (1H, t), 7.90 (3H, br), 8.24 
(3H, br), 8.66 (1H, br), 9.34 (2H, br), 9.53 (2H, br) 

$mm 1 4 2 

N- [3- (3-7;y;7x; + -» 7nh';l/] - (2R) -2-7^7-3 
-7x-;l/7o/<>7i K -h U 7)l7tvWm&®&$. 
N- [3- (3-7;^/7x;+-» 7oh°;H - (2R) - 2- 

Wftl Omg (0. 0 1 7mmo 1) fcWSMRIteU *W« 1 3 8 

iRS 8mg (0. 0 14mmol) JR?P 8 2% 
MS (ESI, m/z) 349 (MH+) 

H-NMR (DMS0-d6) 5 1.75 (2H, m). 3.00 (2H, d), 3.05-3.35 (2H, m), 3.85-4. 
00 (3H. m). 7.20-7.34 (7H, m), 7.40 (1H, d), 7.54 (1H, t), 8.28 (3H, br), 
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8.50 (1H, br), 9.31 (2H, br), 9.38 (2H, br) 

%mm 1 4 3 

N- [2- (3-7;i?;7x-W) xf^] -4-7;WX7; K 

2 -yp^if-yUT $ >&^lfci£ 1 0 g ( 4 9 mm o 1 ) , h U x^;U7 ^ > 
1 5ml^-^OD^ >KigiS?U ^>^;^dd*^7- b 7 . 8ml 
(4 9mmo 1) ^JcftTiDx., SfflTtt^bfeo 5>*ony *>*ffla*«l£ 

IRS 10. 6 g ( 4 1 mm o 1 ) JR$ 8 4 % 

H-NMR (CDC13) <5 3.45 (2H, t), 3.60 (2H, dt), 5.10 (2H, s), 5.20 (1H, 

brs),' 7. 30-7. 38 (5H, m) 

IH2 

3 — T $ M//- h U ;U 2 g ( 1 7 mm o 1 ) £ 6 £3£&ffcfc£i;:«iB$-li\ 
3ESB»^hU"7Al. 17g (1 7mmo 1) ^7KC^bT4°C^T^« 
nc^^n^o :0E^O-xf;^f «^ 'J ^ A 3 . 0 4g (19 
mmo 1) ®zkigifc&4 5 0 CfcmUc^O^^ 4 5 WKfc 2 ttlHRH* Ufco 

^>T, c©t>©£7/i^>gfflmTx?y-;i/(c®S?U imfi8KifeLfc8L 7k 
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JRft 4 4 6 mg (3. 3 Ommo 1) JR# 19% 

H-NMR (CDC13) 5 3.60 (1H. s), 7.33 (1H, t), 7.44 (1H, d), 7.49 (1H, d), 

7.54 (1H, s) 

3 - / JW? YOV-h U >U 4 40mg(3. 3mmo 1) . MISfe^U^A 
4 6 Omg (3. 3mmo 1) , N-'OVfr- (2-7D^xf;P) ^;U/<v 
— hi. 0 g (4mmo 1) , f h^yW^-^A^D^ Kl 6 Omg 
(0. 5mmo 1) ^i?^f;l/*M7; KfcJ&BU 7;^>Sffl^TiS"C 

IRS 4 14mg(l. 3mmol) W 3 9% 

H-NMR (CDC13) 5 3.10 (2H, t), 3.40 (2H, dt), 5.10 (3H, brs), 7.31-7.40 

(6H, ■), 7.45 (1H, d), 7.57 (1H, brd), 7.59 (1H, brs) 

XH4 

( 2 -7 S J xf;l/ft) 'O'/x h U )V £&&©£j£ 

3 - [ 2 - (OitJUt^i/ijfrtf-frr i /) xf-;!/*-*] h U;U 

4 0 0 m g ( 1 . 2 6 mm o 1 ) £ 2 0 %£^fRfr£tfimKi&mU -siMX* 

ixf;^Wi§!lilMi:foTJ!iil/»i^^o JRfi 19 0 
mg (1 . 1 mmo 1) 8 4% 
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H-NMR (CDC13) 6 2.95 (2H, t), 3.05 (2H, t), 7.38 (1H, t), 7.45 (1H, d), 

7.55 (1H, d), 7.59 (1H. s) 

IfI5 

N- [2- (3-->7;7x-;l/ft) xf-;l/] -i-i/7SOX7i ¥<D& 

(2-7i/xf^ft) ^VV'^h'J^ llttl BOfflg (1. 1 
mmoDs 4 -i/TS&MMWll 7 7mg (1. 2mmol) ^IHWiU 

mmm 1 ©xn 4 t®m®Mmz&t)mm<k&ssZ'&fco 

JDUft 2 2 3 mg(0. 7 3mmol) W$ 6 6% 

H-NMR (CDC13) 5 3.25 (2H, t), 3.70(2H, dt), 6.50 (1H, brt), 7.40UH, t), 

7.43 (1H, d), 7.61 (1H, d), 7.64 (1H, s), 7.75 (2H, d), 7.83 (2H, d) 

xg'e 

N- [2- (3-7^y7x-^ft) xf-;H -4-75 itJ'OXTS. K 

N- [2- (3->7/7x-Mt) if^] -4 ->7;^>X7S K 

2 1 Omg (0. 6 8mmo 1) *ffi»IS»tU 5®Ig5£E8© 
.am^DMtefcttfcttfco JRS 13 7mg(0. 2 4mmol) JR>£ 

3 5% 

MS (ESI, m/z) 342 (MH+) 

H-NMR (DMS0-d6) 6 3.30 (2H, t), 3.55 (2H, m). 7.57 (1H. t), 7.60 (1H. 
d), 7.75 (1H, d), 7.80 (1H, s), 7.91 (2H, d), 8.02 (2H, d), 9.03 (1H, 
brt), 9.26 (2H, brs), 9.31 (4H, brs), 9.41 (2H, brs) 

mmm \a 

N _ [ 3 _ (3-7^;7i^) fut'M -4-7;-^OX7; K 

2 5 4 
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xmi 

3- (3 -7o*7ofcf;U) <>'/-h'J;l/©M 

3- (3->7;7x-;l/) 7d£*>S1. 5g(8. 5 6mmolKh 
Uxf-;l/T^>l. 19ml (8. 5 6 mmo 1 ) &f- h 5 t Ko75 > 4 2 
m 1 ClSISiU ^T^DD^xf ;l/0. 8 19ml (8. 56mmol)£ 

TK^k^^^h'J^AO. 6.4 8 g (17. 1 2 mm o 1 ) &mTMz. 1 9$ 
mmW bfz 0 l £^4iaK3frWg«£ 2 0ml ^irax-^^T-Hfc l b#M 

T# <bntzWttM&& ^^oa/^86ml U 5 . 6 8 g 

(17. 1 2 mm o 1 ) „ h U 7x-WX7 4 > 2 . 6 9 g (10. 27 

mmo i) ^m^muvimmmwuzo mt^j^mmmntbnmK^ 

1R* 1 . 4 8 g ( 6 . 5 9 mm o 1 ) JDBP 7 7 % 
Xg 2 

N _ [ 3 _ (3->7; 7i x;|/) 7ot°;U] - K®£/£ 
T^o*>#ffl^T. &m<t+ b U ">A (6 5%) 2 6 7 mg (7. 2 3 
mmol)^DMF8ml(^l?U ^-t-7^;U -f = / # 7 — 

hi. 43g(6. 5 7mmo 1) ZtXlZMMVS QftfflfitWLtZo ZZ.\ZZ- 
(3 -7o*7oh';U) 07-h 'J;H. 4 7g(6. 5 7. mm o 1 ) £JJDX. 

4 5°cT-3Bfr B m^u/co s»x^>u^a«tu^c«eoTMi/jftW» 

1 0ml l^il 4- ->Ty3cM»^oU Kl. 6 3g(9. 8 6mmolK 
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h |J xf-;UT ; y 1 . 8 3ml (13. 4 mm o 1 ) *Mx-W&X' 5 Mflif*U 

JlXft 1 . 3 5 g ( 4 . 6 6 mm o 1 ) » 7 1 % 

H-NMR (CDC13) 6 1.98 (2H, quint), 2.76 (2H, t), 3.50 (2H, dt), 6.94UH, 

br), 7. 36-7.50 (4H, m), 7.69 (2H, d), 7.89 (2H, d) 

xmz 

N- [3- (3-7^77x^1/) -/Dt°;U] H-7;^X7; K 

N- [3- (3 -i/TJ 7 x-;U) 7nfcf;l/] - 4 - ->7 ^ OXT ; K 
8 0 Omg (2. 7 6mmo 1) *tt<lak**3 ?%&frt Z (W/V) x^y 

8 m l {cjnx.. ^st—M^Ucc m^xmuvr >*-T% 1 0 

(w/y) x^y-;l/^3 Omli:MltlSt'-Wbfco 

zmmnmwLfo? □7h^77^-i:#u h u 7;m-o#&£ o . 1 

£ (v/v) 7k£7-tr h-h *) JUDm&fe&vmitiU l»®77^-> 3 ^ 

SMH£»*- S c t iz «fc 0 £Sft£tt&?l*:o 

JRS 13 0mg(0. 2 3 6 mmol) JR^ 8. 5% 

MS (ESI, m/z) 324 (MH+) 

H-NMR (DMS0-d6) 6 1.91 (2H, quint), 2.75 (2H, t), 3.34 (2H, dt), 7. 50-7. 

70 (4H, in), 7.89 (2H, d), 8.03 (2H, d), 8.79 (1H, t), 9.14 (2H, s), 9.27 
(4H, s), 9.40 (2H, s) 

mmm 145 

N- [ (2E) -3 - (3-7; ^7i-/W - 2 -faK-Jl] -4-7; 
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Xgl 



3 - [ (I E) - 3 -7ne- l -7o^-;l>] h 'J;KZ>£/£ 

(3 E) - 3 - (3 - ->7; 7i-;l/) 7? U ;UBI 2. 5 g (14. 4 
mmo 1) ^»iU 3- (3 -7n*r7nfc? ;U) ^OV- MJ 
<b^0^cm^H^^#/c o JRft 3. 0 4 g (1 3. 6 8 mmo 1 ) 
JR$ 9 5% 



N- [ (2E) - 3- (3 ->7/7x-;l/) -2--/D^-;U] -4-->77 

3 - [ (1 E) - 3 -7"ot- 1 -7 t o^-;H MJ;P3. 6 5 g 

(16.4 4 mmo 1) £ffl»lS*teU N- [3- (3->7;7x^) 7* 

jRfi 3. 0 2g (10. 5 2mmo 1) W£ 6 4% 

H-NMR (CDC 13 ) <5 4. 27 (1H, dd), 6. 35 (1H, (it), 6.56 (1H, d), 7. 16 (1H, 

br), 7.37-7. 59 (4H, m), 7.72 (2H, d), 7.96 (2H, d) 



N- [ (2E) - 3- (3->7/7x-;l/) - 2 -7n<-)V] -4-*>7 
7^X7; K7 8 Omg (2. 7 lmmo 1) ZBtoWMbbli- [3- (3 
-7;^;7x-;W -/ot°;U] -4-7^;^X7; K©^lStH*©ft 

JRS 3 3mg(0. 0 6mmol) TO 2. 2% 
MS (ESI, m/z) 322 (MH+) 

H-NMR (DMS0-d6) <5 4.15 (2H, t), 6.55 (1H, dt), 6.65 (1H, d), 7.58 (1H, 



XH2 



3 



N— [ (2E) - 3- (3-7;y7 7x-;W -2--fuK=-)V\ A-7li/ 
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dd), 7.68 (1H, d), 7.79 (1H, d), 7.89 (1H, s), 7.92 (2H, d), 8.10 (2H, 
d), 9.10 (1H, t), 9.21 (2H, s), 9.32 (4H, s), 9.41 (2H. s) 

nmm 1 4 6 

N- [2- (5 -7i >JJ- 2-3- K7i;+'» -A-Tiit/K 
>X7 ^ K— h U 7;I/*qRK$S0£j£ 

3-tKo+->-4-3 - K£.t»©£/ft 

3 - 1 Kd* 3 0. 0 g ( 2 1 7 mmo 1 ) 2 0 0 m 1 13g 

8?U — £<ffc3«73fc5 3. 0 g ( 3 2 6 mmo 1) ^MST"j!lPX./Co 4 5°CT 
1 5 «Sim *J«*«E«*LT»fcgHlE* 1 %**Wt)r h 'J 
5 0 0 m 1 T 2 U> 7K 5 0 0 m 1 V 2 Mifcfr U 8 0 tTC»EI£@$;£5 Z tX\ 

jRfi 17. 2 g (6 5. 2mmol) 3 0% 

MS (FAB, m/z) 265 (MH+) " 

H-NMR (DMSO-d6) 8 7.13 (1H, dd), 7.43 (1H, d), 7.80 (1H, d) 

is 2 . 

3-tKD^->-4-3 - K> 7- h U fr(D£j& 

3 -b Ko + '>- 4 -3- K$JftM2 2. 3 g (8 9 . 7 mmo 1 ) £x h 
7kKD77> 3 0 0 ml i:SI!?lfct)©I^DO^ixf;H 9. 7ml 
(2 0 6 mmo IK hUxf-;U75 >2 8. 7ml ( 2 0 6 mmo 1 ) £0^ 
Ti)D*.fco 1 5#$#&> Mlfch'Jif^Ti^iMJU 7>*- 
7& <7 U > ^ LT# btl^-r h 7 k Ko 7 7 >tt'3 OOmllC, 0 °C 

t> 4 5 0'ml iCjgjffLfci* h 'J 7;I/^D^ * 17. 4ml 

(117 mm o I ) n t° U ^ > 2 1 . 8ml ( 2 6 9 mm o 1 ) £ 0 °CT'flnx./c 0 

2 5 8 
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77>:^;-^ (1:1)18 0 m 1 (Cigj^Ucfe <*>{:: 1 SSzKBMfc* h U 

0 AzkS$ 9 0ml (90. 0 mm o 1 ) £^MlD;i*:o £ 4 Hf 

1 ^^bjK^T'^ttt bS1fciHU£fi&fcBi&J£i: «C^otMl» 

IRS 9. 2 9g(3 7. 9mmol) » 4 2% 
MS (FAB, m/z) 246 (MH+) 

H-NMR (CDC13) <5 5.63 (1H, br), 6.96 (1H, dd),7.23 (1H, d), 7.79 (1H, d) 

3- (2-Ti7^b + -» - 4 -3- H'^sVV*- h U^©^-fiSc 
3 - 1 Kp+->- 4 -a- KO N /- h 'J;U7. 44g(30. 4mmolK 
"N- t -yf-;U- 2 -^Dbxf/l/'^;|J/<7- b 6. 5 2 g (3 6. 4 mm 6 1 ) 
^tUftlSCft^: U Hifcfll 1 OH 2 3 £E«©&ffrlft^£Sft£&£ 

JRS 4. 9 0 g (17. Ommol) 56% 
MS (ESI, m/z) 289 (MH+) 

H-NMR (DMS0-d6) 5 2.90 (2H, t), 4.06 (2H, t), 7.18 (1H, dd), 7.45 (1H, 

d), 7.99 (1H, d) 

X@4 

N- [2- (5 -->7y- 2 -3- K7x;+-» -4->7yox 
7 5 K©£fi£ 3- (2-7;;ih4-» -4-3-F^ ; /-MJ^8 0 0 
mg (2. 4 7mmo 1 K 4 -5/7V5£JM?BM 3 6mg (2. 9 6mmo 1 ) 

2 5 9 
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iRfi 9 4 0 m g ( 2 . 2 5 mm o 1 ) « 9 1 % 
MS (ESI, m/z) 418 (MH+) 

H-NMR (CDC13) 5 2.90 (2H, t), 4.06 (2H. t), 7.18 (1H, dd), 7.45 (1H, d), 
7.99 (1H, d) 

xm 

N- [2- vV-2-3-K7xy*-» xf-iW -4-7^vy^ 

N- [2- (5-'>7V-2-3-K7x/*'» x*;l/j -4-->7y<> 
XTi K2 0 Omg (0. 4 8mmo 1) £ftf£I!P4£U #dfc#J 9 5©Xg5 

iRg 9 3mg(0. Umraol) 29% 
MS (ESI, m/z) 452 (MH+) 

H-NMR (DMS0-d6) <5 3.74 (2H, dt), 4.33 (2H, t), 7.18 (1H, d), 7.41 (1H, 
s), 7.90 (2H, d), 8.03 (1H, d), 8^ 06 (2H," d), 8. 96 (1H, t), 9. 10 (2H, 
br), 9.16 (2H, br), 9.33 (2H, br), 9.40 (2H, br), 

mmm 1 4 7 

3 _ [ 4 _ 7 ; i ;y_2 - [2 - (A~7i 'J J 7 x.—J\/ii )l"<*4 JU) xh3=- 

N- [2- (5-7$ v*/-2-3-K7x/**>) xfr;l>] -4-7^-77 
F ~MJ 7->M-pg£$?i£5 Omg (0. 0 7 4 mmo 1 ) £DMF 
0. 5m 1 CigJffU *J- t -T**/^*-**- h 3 5mg (0. 16 
mmo IK h U xf-;|/7 $ V 0 . 0 5ml (0. 3 7 mmo 1 ) £ 0 °CT'JDX> 
4 BfflWH* Ufco S^x^£M&$£ l^(^-ptilil»efco 
i^t->'J*m7A^D7 r**57>f-"Cfi!NRU #£tlfcfl:£$j£7* h 
x h U;U0. 8ml K«#U f7U- 2 $ K77 'J U- h 2 7mg 
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(0. 1 9mmo 1) > 5>£ A 2mg (0. 0 0 9 5 mm o IK hU 

X (2-^ Wx-/1/) *X7^>5. 8mg (0. 00 19mrnol)> h 
'J 7f-;U7 i>0. 06ml (0. 22mmol) &Mi&T*mz.tzo 7fr3>%- 

mnrf. 9 o°c-e2 i«m ksimu mm^mz^Ltz 0 nz>ntz 
3 mfemtfcM 5 m 1 *sa-e*a^s 6 0 °ct* 3 0 $k $ e>n 1 1 0 v 

T3 0#iI#Uco j»«*L»&^JMWl*t^ Kf^Afcflatllfcffl 

nftK^O. 1%#W^£ (v/v) 7k£7-tr h~ h- »J ;l/©«£»ilT*Sttl U 

6rag (0. 0 0 7 2mmol) K$9. 7% 
MS (FAB, m/z) 412 (MHO 

H-NMR (DMS0-d6) 6 3.72 (2H, dt), 4.15 (2H, s, keto form), 4.31(2H, t),6 
.'81 (1H, s, enol form), 7.36-7.48 (2H, m), 7.88 (2H, d), 8.04 (2H, d), 
8.33 (1H, d), 9.02 (1H, t), 9. 07 (2H, m), 9. 25 (4H, br), 9. 40 (2H, br) 
mm 14 8 

N- [2- (5-7i , ^-2-^;l'.7x;^i/) x^;l/] -4-7$SV< 

Igl 

3-t KD + ->-4-y5 L ;^m#^2.9. 8 g (1 9 6mmo 1) ^fh? 
tFo77>4 5 0 mli:MU 70D«xf;H3. 1ml (4 5 0 
mmolK F'JiW;>6 2. 7ml (4 5 0 mmo 1 ) * 0 TreflnAfco 
'2 O^iim &/£Lrt:r-'Jxf;l/7S Vtt«**iiMU 7^-7^<7'J 
>^'tTlit>n/cx h7k Fd77>M3 0 0 ml lc»fc£ 0 "CTiO^/Co £ 
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gt2Hfi« mmzmfc%£isT'&t>titzm&mv**vy s o omi 

fwf§ft?U^7K h U yjljruj 9 >7JUrH>S$? 3 8 . 8ml ( 2 7 4 mmolK . 
t°'J yyi 5ml (9 3 lmmo 1) £ 0 ^T'fiD^Co giST* 1 8^f«, 

Xgl i^O^«fFiiJ;«9nii^^#^o #^n^a»^h7h Kp 
77>:^;-;l/ ( 1:1 ) 3 3 0 m 1 KmMUi&MZ iMfomit-f- h U 
•7 AtK» 16 5ml ( 1 6 7 mm o 1 ) fc^ffiTimfcrtio * 4 mfflffi 

1 aStt<b!K*TSrtti Uft*Jc^^*»tB»aEt U I ©IS l <kB* 

JR4 2 0. lg(151mmol) JCT 77% 
MS (FAB, m/z) 134 (MH+) 

H-NMR (CDC13) (5 2.30 (3H, s), 5.93 (1H, s), 7.08 (1H, s), 7.14 (lH, d), 
7.21 (1H, d) 
Xfi2 

3- (2-7;;ih + "» - 4 f-yl^O'/- h U 7WD^JS 
3-t Kn^->-4-^^;l/^>V*-h'J>'I/l 3. 7 g (1 0 3mmo 1) . 
N- t -y^^U- 2 -^DOXfM;l//<7- h 2 2 . 2 g (1 2 4 mmo 1 ) 

*mm*t u idfifti i ©xn 2 3 tftmo&mzm ^mmit&%>>£ 

JR» 6 . 1 3 g ( 3 4 . 8 mm o 1 ) JR$ 3 4 % 
MS (ESI, m/z) 261 (M+DMS0+H+) 

H-NMR (CDC13) 6 2.29 (3H, s), 3.14 (2H, t), 4.01 (2H, t), 7.03 (1H, d), 
7.17 (1H, dd), 7.22 (1H, d) . 

2 6 2 
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IH 3 

N- [2- (5-->7V-2-;<f-/l>7x/*-» ifyW - 
7; K©£)£ 3- (2-7;/ih^» - 4 -/ fM//- h U ;U 6 . 
1 3 g (3 4 . 8 mmo 1 )> 4 -->7 6. 1 4 g (4 1 . 8 
mmo 1) . ?no^$?xf-;l/3. 7ml (3 8. 3 mmo 1 ) &tii%;WMt U 

JRS 13. 9g(45. 6mmol) 1R¥ >100% 
MS (FAB, m/z) 306 (MH+) 

H-NMR (CDC13) 6 2.28 (3H, s), 3.95 (2H, dd), 4.19 (2H, t), 7.05 (1H. s), 

7.22 (2H, s), 7.76 (2H, d), 7.88 (2H, d) 

X@4 

N- [2- (5-7^ i?;-2-y'Wx>^» if;W -4-75SVf* 

N- [2- ('5->7>-2-/^7x>*''>j "if/H -4->T>"<> 
X7S K2. 0 0 g (6. 5 5mmo 1) £ffi5MIC**tU ^«J9 5©IH5 

WM. 9 14mg(l. 6 1mmol) 25% 
MS (ESI, m/z) 340 (MH+) 

H-NMR (DMS0-d6) 8 2.23 (3H, s), 3.73 (2H, d), 4.26(2H, t), 7.36(1H, d), 
7.37 (1H, s), 7.41 (1H, d), 7.90 (2H, d), 8.05 (2H, d), 8.93 (2H, br), 
9.02 (1H, br), 9.11 (2H, br), 9.24 (2H, br), 9.41 (2H, br), 

mmm 1 4 9 

N- [5-7= i>J-2~ [2- (2-7'J;b) - 2 -**7Jif\>l/| 7x7^ 
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N- [2- (5-^7;-2-7'D ; eyf^7iy + ^) x*-;u] -4-->ry 
N- [2- (5 -i/TJ- 2 -^Wx;+-» x*;u] -4-->ry<> 

X7SK12. 0g(3 9. 3mmo 1) £e9£ffc&*2 0 Oml«U N 
-yaW->W;K7. 0 0 g (3 9. 3 mmo 1 ) . 7 TV 77*f-nx h 
'J;U7 0 Omg (4. 2 6mmo 1) »X./c 0 1 0 0°CT'3BTO#^ N 
-7*o*X^>W i Kl 6. 8g(94. 4mmo IK 77V77'f-axh 
'J /!/ 2 . 1 g ( 1 2 . 8mmol)« bKiDX. 2 0 Mttttfco gfc$?xf-;U£tt 

JRfi 11.96g(31. 2mmol) 1R$79% 
MS (FAB, m/z) 384 (MH+) 

H-NMR (CDC13) 6 4.00 (2H, dd), 4.30 (2H, t), 4.55 (2H, s), 7. 14(1H, d), 
7.26 (1H, dd), 7.42 (1H, d), 7.72 (2H, d), 7.82 (2H, d) 

xm2 

N- [5 —75 *JJ — 2- [2- (2-7'J;U) - 2 -t+Vxf;H 7x7 + 
•>] xf;l/- 4 -7 ^ 'JJ^yXT ;K — M 7;M-aM£©£J& 

f- h^^X h U 7i- MX7>f >/-?5> J 7A2 30mg(0. 2 Ommo 1 K 
»*S«&8 5mg (1. 3 0 mmo 1) \ZT )Vzl y#fflm~F. 7-feh-h'J^ 
5ml, 2-7D^^o<JK0. 2ml (2. Ommol) iMfcfeOi:> 
7-t?b-Mj/l'5ml 0§JS?UcN- [2- (5 — >7^ - 2 -7a*yfVU7 
x y + -» xf-/t/] -4-^77 0X7^ K3 8 3mg (1. Ommol) 

*m7A^D7hy77-f--C«fiU »&nfc<b^«*SQt«9 5 (Dig 
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IRS 6. 6mg (0. 0 1 Ommo 1) JR$ 1 . 0 % 
MS (ESI, m/z) 434 (MH+) 

H-NMR (DMSO-d6) 5 3.58 (2H, dd), 4.19 (2H, t), 4.28 (2H, s), 6.68 (1H, 

dd), 7.38-7.41 (1H, m). 7.42 (1H, d), 7.43 (1H, s), 7.48 (1H, dd), 7.88 

(2H, d), 7.96 (2H, d), 7. 99-8.05 (1H, n), 8.80 (1H, t), 9.13 (2H, br),9. 
28 (4H, br), 9.41 (2H, br) 
keto form 100K 

mm 150 

3-[(2S)-2-T^-3-[4 - U-VKVifJU***) 7x-/l/j 
7n •>] ^ yXT l*Jy H h 'J 7 /Mr aW&&<D'&J& 

3- [ (2S) -2-7^7-3- [4- [1- (^>J>W*'>*;W5-*) 

ingf 

4 - 1 Kp*-> u v? y- l i^©^ 

4 -b Kn+->e^»J ^>2 5. 0 g ( 2 4 7 mmo 1) ^no^> 
8 0 0 ml (Ci£jS?U 0 tt*MX> ^/M**:/? o U K 3 8ml (266 
mmo 1 ) > h 'J xf-;l/7 ;>75ml ( 5 3 8 mmo 1 ) ^M^Jz^k. ^ST' 

JRS 4 4. 6 g ( 2 0 3 mm o 1 ) tR*£ 8 2 % 
XH2 

(2S) -2 - (t-7b+^;l/^-;l'7;y) - 3- (4-bKn+->7x 
L-fDv'V^f/l'X^f/Hiil 5. 2g (6 5. 6mmol)^^o 
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D^> 2 0 0 ml trjg8?U IsLimX' h U xf/|/7 ;>2 Oral (143 
mmol), y-t-W^--t^-M3. 1 g (6 0. 0mmol)£ 
y^Doy^>5Orali:»»Ufcfe0*llD^ 15a3MM#Lfco ^DO^ 

* u gftiti i ©ii i tmmmmwimz&Qtevmmzmzo 

JR* 1 9 . 2 g ( 6 5 . 2 mm o 1 ) JR$ 1 9 9 % 
XH3 

(2S) -3 - [4- [1- ('OitJltti/iJJl'tf-Jl') - 4 - hXU 

7x-;H -2 - (t-^h + ^-f-^TU) 7Dt't>^f^ 

4 - b Kn + ->tXiJ 1 - ^M'Vi'O^H 8. 9g(86. 2 
mmo 1) . (2 S) -2- + -3- (4-t 

Ko+»>7x-;U) yDt°t>i^f^2 5. 4 g (8 6. 2 mmo IK b V 
72.—)U7±X7j >2 7. lg(103. 4 mm o 1 ) £7^ h y t Kd 77 > 
5 0 0 m ncr§j^bry^^;^>®^if-^3 7. 5g (86. 2mmol). 

JR» 32. lg(62. 6mmol) « 73% 
H-NMR (CDC13) 6 1.42 (9H, s), 1.70-1.84 (2H, m), 1. 86-2. 00(2H, in), 2.91 
-3.10 (2H, m), 3.38-3.53 (2H, m), 3.70 (3H, s), 3.71-3.82 (2H, m), 4.40- 
4.44 (1H, m) 4. 45-4.60 (1H, n), 4.93-5. 00 (1H, m), 5.18 (2H, s), 6.92 
(2H, d), 7.02 (2H, d), 7.13-7.21 (5H, m) 

4- [4- [ (2 S) - 2- (t-7h + ^M-;l/7;/) -3-t Ko* 
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7 o t° 7 x J * •>.] U ^ > - 1 - iJ >®K > 
(2 S) - 3 - [4 - [ 1 - (^S^U****^-^) - 4 - tXU 

7x-;u] - 2- (t -7h*'>*7;M-:~;U7S y) 7oh't>i/f 
;H 0. 4g(20. 3mmo 1) S-fl^h Kp75>3 0m K *9J~-fo 
3 OmllMU 01Ct**ft*')*tF'J')A2. 4 4g(64. 5 
mmo 1) fcflnx.. MfcMUTl 5B#K8t#& % OfeSW^'JISth 
D7A0. 8 2g (2 1. 7 mmo 1) fcimiu Sfi&R UTlLC 2 NrlBItX^ t 
/Co l»xf-;u*aw»j«i:U. 1 ©Xfi 1 tra*©#«Htff»wJ;»)fflH 

IRS 9. 4 5 g (19. 5mmol) 9 6% 

H-NMR (CDC13) 5 1.44 (9H, s), 1. 68-1. 82 (2H, ■), 1. 84-1. 98(2H, m), 2.78 

(2H, d), 3. 29-3. 95 (7H, m), 4.40-4.44 (1H, m), 5.14 (2H, s), 6.92 (2H, 

d), 7.12 (2H, .d), 7.28-7.40 (5H, m) 

XH5 

4- [4- C (2S) -3-? on- 2- ( t -7 h*->rt;M?-;U7 5 J ) 7 

n t°;u] 7 x y + •>] t'^y v>>- i —f} > ; J )V<d&&l 

4- [4- [ (2 S) -2 - (t-7h+'>77^-;l/7iy) -3-tKn 
+ ->7nh°;l/] 7x7+->] fcf^'J 1 - i] JV# i? JU 5 . 5g 

(11. 3mmol) ^?DD^>6 0mli:^U 0 °CT* b 'J xtS^7 
= >3. 2ml (2 2. 6mmol), ^>XW-^D'JK1. 9 5g 
(17. OmmoDa^o mifflmi, ^dd.* * >£ffliti&ii£U 

uttiw i ©xg i tmrnommmzx tji^t^ii^i^o c^i 

T#£nfc8#»£^f7U*;UA7S Kl 2 0mll«U Uf-7A*o'J 
K2. 5 7 g (6 0. 6 mmo 1) £JlD/t> 5 0°CT*1 5^Hfflt^Lfco Sfc&x 
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*ju&Mitifemt u mm i©xg 1 tmmcommmmz^^^-oxmmus. 

Jftft 2. 6 0g(5. 16mmol) W 45% 

H-NMR (CDC13) <5 1.44 (9H, s), 1.63-1.82 (2H, m), 1. 83-2. 00(2H, m), 2.91 

-3.10 (2H, m), 2.83 (2H, d), 3.40-3. 54 (3H, m), 3.57-3.63 (1H, m), 3.66- 

3.80 (3H, m), 4.40-4.52 (1H, m), 5.14 (2H, s), 6.92 (2H, d), 7.16 (2H, 

d), 7.13-7.21 (5H, m) 

Xf§6 

3 - [ (2 S) - 3 - [4 - C 1 - (Ky'Jj^^ri/i7JU^-;l) - 4 - £X <J 
•?;l/t+i/]"7x-;l/] -2 - (t-7h*ist)Jl'#-Jl'TiJ) 7d^*->] 

4- [4- [ (2S) -3-^DO-2- (t-?b*i/*Jl'#->l<7i J) 

■/D h°;i/] 7x;+->] e^u -^"y- l - ifju^ymo^^Q . 4 g 

(12. 7mmol) f-/l/*;UA7 5 kVoml«U Z-i/TJ? 
xy-;U2. 2 7 g (19. lmmo 1) > £tl?77 U A 3 . 5 1 g (2 5. 4 
mmo 1) £*n;U 7 0°CT*1 5MWb^o iixf«iU§Iil, H 

m^j i ©xg i m^xf <j tvw^ a 

$ D7 h^77^ --cutis! bmm^mmzo 

IRS 5. flg (8. 54mmol) 6 7% 

H-NMR (CDC13) 5 1.44 (9H, s), 1.66-1.83 (2H, m), 1. 84-2. 00(2H, m), 2.50 
-2.60 (1H, m), 2.82-2. 93 (1H, m), 3.40-3. 53 (3H, m), 3. 58-3. 63 (1H. m), 

3. 65-3.80 (3H, m), 4.40-4. 53 (1H, m), 5.14 (2H, s) 6.92 (2H, d), 7.16 
(2H, d), 7.13-7.21 (5H, m) 
XS7 
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3- [ (2S) -2-7$/- 3- [4- (4-tf^'J^M*4r*» 7x-iH 

3- C (2S) -2-7S/-3- [4- [l- (^>^;M-*->*;W5-;u) 
-4-bX'J^;l//f+v/] 7x-;H 7otf*:/] *C>X7^> -b'J7/l/ 

3-C(2S)-3-[4-[l - (^>S?;M"*'>*4/dC— ;U) -4-b°^ 
Uv?;M-*->] 7x-;u] -2 - (t-yh+S/^^-^T^/) 7n#*->] 
K>y^hiJ;U g$£l Omg (0. 0 17 lmmo 1) **<IS***3 0% 
^W-TS (W/V) x^-;l/5ml» Mr 2 4B#M#Uc 0 ft(,vr 
Sflt?7>*-7*3 OWSrWTS (W/V) x*/-;l/Jgjftl OmlMb 

■csiaT?2 4 ! B#isflt#u!:o mm&% : £\sr'&c>titzm%®%*? * Y^tvm 

HJ7;M-oMfc£0. \%^M1rZ> (v/v) 7Kir7-b>-hU;KZ)^^ 

3- [ (2S) - 2 -7i / - 3 - [4- ^^*-» 7x-/H 

7D#+y]^>X7;^> Hh'j7;l/tD«: 

JJX* 2. 2mg (0. 0 0 3 lmmo 1) JR^ 18. IK 

MS (FAB, m/z) 369 (MH+) 

H-NMR (DMS0-d6) <5 1.65-1. 85 (2H, m), 2.00-2.10 (2H, m), 2. 82-3. 60(6H, 
m), 3. 60-3.90 (1H, m), 3.93-4.01 (1H, m), 4.10-4.20 (1H, m), 4.58-4.62 
(1H, m), 6.75 (2H, d), 6.98 (2H, d), 7. 20-7.60 (4H, m), 8. 10(3H, br), 
8.55 (2H, br), 9.08 (2H, br), 9.30 (2H, br)3 - [ (2 S) - 2 -7 $ / - 
3- [4- [1- (^yitfrHr^i/ilUX-jV) -4-tT^U^M-**>] 7i 

7d#*'>] OX7 l ; Jy IHJ 7;U^-nftSttS : 
JR£ 3. 2mg (0. 0 0 4 3 8 mmol) 2 5. 6% 

2 6 9 
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MS (ESI, m/z) 503 (MH+) 

H-NMR (DMSO-d6) <5 1.42-1.61 (2H, m). 1. 83-1. 97(2H, m), 2. 89-2. 99(2H, m), 

3.20-3.62 (3H, m), 3. 65-3.89 (2H, m), 3. 95-4. 05(1H, m), 4. 11-4. 20(1H, m), 

4. 50-4.60 (1H, m), 5.08 (2H, s), 6.98 (2H, d), 7.20 (2H, d), 7.30-7.60 

(9H, m), 8.10 (3H, br), 9.05 (2H, br), 9.35 (2H, br) 

mmm 1 5 1 

3- C (2R) -2-7i y-3- [4- (4 - t°^'J i?J\tf*i/) 7x-;U] 
3 - [(2R) -2-7^7-3- [4 - [1- (*>5>;l/**->rtM5-;U) 

3 - [ (2R) -3 - [4 - [1 - (^>^;i/^+->^^t*-;u) -4-fc?^ 
U 7^-;u] -2 - (t-7h^M-;i/7;;) 7Dtf**>3 

y V- V U"/U &S?& 3 9. 4mg ( 0.0657 mm ol) ^^k^Sr 
3 0 6 (W/V) x^y-;H0ml £flD;i. ^i&T* 2 4 Wflift Ufco 

^t,vrg&T'T>*-7£l 0%^W« (W/V) x^y-^^1 Omli: 

ttU h 'J7^tnfti^0. (v/v) TKdrT-tr h-h'J^O® 

£7&$TigiB U § fi»D7 5 ? *> a S Ci^cfct) %M4t&®% 

3- [ (2R) - 2 -7i y- 3 - [4- (4 - t°^'J 7x^] 

7ntf*'>] 'OXT^y HMJ7;U:tDgt^: 

JR* 2. 4mg (0. 0 0 3 3 8 mmol) W 5. 0 5% 

MS (ESI, m/z) 369 (MH+) 

2 7 0 



WO 98/31661 PCT/JP98/00176 

H-NMR (DMS0-d6) 6 1.65-1.82 (2H, in), 1.95-2.11 (2H, m), 2.61-2.85 (2H, 
m), 3.02-4.10 (7H, m), 4. 52-4.64 (1H, m), 6.70 (2H, d), 7.02 (2H, d), 
7.20-7.35 (5H, m), 7.28-7.48 (3H, m), 7.55 (1H, t), 8.37 (3H, br), 9.22 
(2H. d), 9.32 (2H, br), 9.47 (2H, br) 

3 - C(2R) -2-7Sy-3- [4 - [1- (fOi?rttfr*i/1jA>ti~JU) 

-4-t'^u^vu^+i/] 7x-;u] -r Kyxri'jy rhii7;u 

JRft 3 . 2 m g ( 0 . 0 0 4 3 8 mm o 1 ) JW 5 . 5 3 % 
MS (ESI, m/z) 503 (MH+) 

H-NMR (DMS0-d6) 6 1.47-1.61 (2H, m), 1. 85-1.96 (2H, m), 2.90-3.01 (2H, 
m), 3.20-3.35 (2H, m), 3.67-3.87 (2H, m), 3. 95-4.05 (1H, n), 4.12-4.18 
(1H, ■), 5.08 (2H, s), 6.95 (2H, d), 7.20 (2H, d), 7.30-7.45 (8H, m), 7. 
57 (1H, t), 8.21 (3H, br), 9.18 (2H, br), 9.31 (2H, br) 

mmmi 52 

3- [ (2 S) - 2- (i^>X;l/7*-;V7^) - 3- [4- 

3- [ (2 S) -2- (x.*?y7>)\,-7*-)\s7lJ) - 3- [4- (x*>x;l/ 
7*-;i/^*» 7x-;i/] 7*n#**>] ^X7^> hU7;u*nfi®& 

3 - [ (2 S) - 3- [4 - [1- (<>^M-*->#;U*-/t') -4-tMU 
•?;W-*->] 7x-;H - 2- (x^^7*-^7 5 y) 7n^+->] 

3 - [ (2 S) - 3- [4 - [1 - (<>^^+->^^-^) - 4 - 
■Ji>;M-*->] 7x-;H - 2- (t-7*h+->*^^7;;) 7p^+->] 

2 7 1 
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Ky*/-b*)Jl> ia»ig2 5mg ( 0. 0 4 7 9 mmolK hV^+JUTiy 
7 2. 6mg (0. 7 3 5 mmo 1 ) ^DMF 5 m 1 IST'i^ >X 

o \) K 2 1 . 3 m g ( 0 . 1 6 6 mm o 1 ) &iOX.fclfe, 

«#i/fc 0 mm^fczmmmt u mmm i ©xg i tmmvmmm^ 
vmwmzmzo m^xmrnm i 5 0 t®m®mtt%?r^mm4t&®*mzo 

3 - [ (2 s) - 2 - (x^>x;U7^--;ur^y) -3 - [4- (4-t'^'J 
•;J;l/jMr-» 7x-;U] 7d^+->] ^>X7^> r h U 7;M-o@^i£ : 
IRS 4. 8mg (0. 0 0 6 9 7 mmo l) JR* 14.6% 
MS (ESI, m/z) 461 (MH+) 

H-NMR (DMS0-d6) <5 0.93 (3H, t), 1.68-1.82 (2H, m), 1.98-2.18 (2H, m), 2 
.58 (2H, q), 2. 62-3.02 (2H, m), 3. 02-3.50 (5H, m), 4.00 (2H, d), 4.55-4. 
62 (1H, m), 6.97 (2H, d), 7.22 (2H, d), 7.27-7. 60 (4H, m), 8.2K1H, br), 
8.35 (2H, br), 9.10 (2H, br), 9.38 (2H, br)3- [ ( 2 S) - 2 - (i* > 

xjuy*-)u7is) -3- [4- (x>>x;i/7*-;^+-» 7x-;H 7 

atf*->] OX7 * 5?> h U yMumfflS : 

JRfi 1. 6mg (0. 0,0 2 7 4 mmol) 5. 9% 

MS (ESI, m/z) 470 (MH+) 

H-NMR (DMSCH6) 5 0.88 (3H, t), 1.38 (3H, t), 2.52-3.10 (4H, m), 3.46 
(2H, q), 3.78-3. 86 (1H, m), 4.15 (2H, t), 7.27 (2H, d), 7. 30-7. 40(2H, m), 
7.43 (2H, d), 7.46-7. 58 (2H, m), 7.43 (2H, d), 7. 46-7.58 (2H, m), 8.95 
(2H, br), 9.32 (2H, br) 

3- [ (2 S) - 3- [4 - [1 - -4-fcX>J 
iS)\s**'>] 7x-;l/] -2 - (x^>x/l/7*-/l'7iy) fntff-i/] Ky 
XTl : Jy h U 7;!/*nSfci? : JRft 2. 8mg (0. 0 0 3 9 5 mmol) 

i\m 8 . 1 4 % 
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MS (BSI, m/z) 595 (MH+) 

H-NMR (DMS0-d6) 6 0.93 (3H. t), 1.47-1.61 (2H, m), 1.85-1. 96 (2H, m),2. 
90-3.01 (2H, m), 3.20-3.35 (2H, m), 3.67-3.87 (2H, m), 3.95-4. 05 (1H, m) 
, 4.12-4.18 (1H, m), 5.08 (2H, s), 6.95 (2H, d), 7.20 (2H, d), 7.30-7.45 
(8H, m), 7.57 (1H, t), 8.21 (3H, br), 9.18 (2H, br), 9.31 (2H, br) 

mmm 1 5 3 

3 - [ (2 S) - 2- (f^yxjuyt-^riJ) -3 - [4- (4-t°^'J 
3- [ (2S) -2- C7?>sUU7*-Jl'Ti /) -3- [4- (ytyxjU 
3- [(2S) - 3- [4- [1- (K>i/Jl**i/J])l<#-}U) - 4 - h° ^ U 

>*;M-*->] 7x-;H - 2- (y^yxjiyt-^ri ;) 7°oi+->] <y 

3- [ (2 S) - 3~ [4- [1- {KyV)Vir^yiJ)V^-)V) - 4 - 1 0 ^ 
Uv?;M-*->] 7i^;H - 2- (t-y h+^^^-^Tiy) ^o^+v/ 
^iH2 5mg (0. 04 7 9mmolK hU^/KT^ 
>7 2. 6mg (0. T 3 5mmo 1) ^DMF5mlCiiU IfiWV 
x;U*^.;l^o'J K20. 0mg(0.128mmol) &lBz.tz'&, MffiX'fe 

3 - [ (2 S) - 2- (7^>X;U7*-/U7S/) "3 - [4- (4-t°^'J 

9 to***/) 7x-^] -/n^^i/] <>X7^> rhij7;i/taft||l|: 
1R* 2. Omg (0. 0 0 2 7 9 mmo 1) JR$ 5. 8 0% 
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MS (ESI, m/z) 489 (MH+) 

H-NMR (DMS0-d6) 6 0.82 (3H, t), 1.08-1.42 (4H, m), 1.70-1.84 (2H, m), 1 
.95-2.13 (2H, m), 2.58 (2H, t), 2.60-3.10 (2H, m), 3. 20-3. 58 (4H, m), 3. 
62-3.82 (1H, m), 3.92-4.10 (2H, m), 4.56-4. 65 (1H, m), 5.08 (2H, s), 6.9 
2 (2H, d), 7.24 (2H, d), 7.30-7. 58 (4H, m), 8.10 (1H, m), 8.26 (2H, br), 
9.05 (2H, br), 9.26 (2H, br) 

3- [ (2S) - 2- (y^>X;l/7^--;l/T$ J) - 3- [4- (7'?>XA' 

IRS 2 . 9 m g ( 0 . 0 0 4 5 3 mm o 1 ) JR$ 9.54% 
MS (ESI, m/z) 526 (MH+) 

H-NMR (DMSO-d'6) <5 0.76 (3H, t), 0.92 (3H, t), 1.10-1.82 (10H, m>, 2.52- 
2.70 (4H, m), 2.71-3.10 (2H, ra), 3.42-3.58 (2H, m), 3.76-3.88 (1H, m), 4 
.00-4.18 (2H, mj, 7.20-7.60 (8H, m), 8.92 (2H, br), 9.28 (2H, br) 
3- C (2S) - 3- [4 - [1- (^>^;U7t-+->*;b*'-^> -4-eX'j 
^;M-*->] 7z-^] - 2- (7*^>x;i/7*-;i/7^ J) 7 , d^+->] Ky 
XTii?y h U 7)\si!rum&m. : iR* 2. 8mg ( 0 . 0 0 3 8 0 mmol 
) 8 . 0 0 % 

MS (ESI, m/z) 623 (MH+) 

H-NMR (DMS0-d6) 5 0.93 (3H, t), 1.25-1. 98 (4H, m), 2.58 (2H, t), 2.62-3 
.00 (2H, m), 3. 62-3.80 (3H, m), 3.95-4.12 (2H, m), 4.28-4.32 (2H, m), 4. 
48-4.60 (1H, m), 5.08 (2H, s), 6.92 (2H, d), 7.22 (2H, d), 7.30-7.46 (8H 
, m), 7.52-7.58 (1H, m), 8.97 (2H, br), 9.29 (2H, br) 
%mm 15 4 

3- [ (2 S) - 2- (<yV'yX)\s7*-)U7i /) -3 - [4- (4-kX 
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3- [ (2S) - 3- [4- [l- (^>v^u**->#;M-:-;u) -4-txy 
*J)VX* : A 7x-^] - 2- (<y-tf>x/i/7*-;i/7^ >0 7o^*->] ^ 
> XT $ s> > HJ 7vM- o MttcD^iS 

3 - [ (2 S) - 3 - [4 - [ 1 - (<>^u**S/#;i/*-;u) - 4 -bX 
ij -;^+->] 7x-;u] - 2- (t-yh^^M-;i/7i/) 7utf*v 

] h ij ;l/ jg^jg 25rag ((). , 0 4 ? 9mmo 1) s MJ xf-;U7 ^ 

>7 2. 6mg (0. 7 3 5 mmol) ^DMF 5ml l«U IfiW> 
z;l/*r.;l/*D'J K20. Omg (0. 1 1 3mmo 1) %Mtt$k, W&XVi 

wmhizo mm^jummmt u mmm 1 ©xn 1 tm®m&mz. 

3- [ (2S) - 2- (<>-tf>x;l/7^--;l/T$ y) - 3- [4- 

JRfi 3. 7mg (0. 0 0 5 0 2 mmol) l» 1.0. 5% 
MS (ESI, m/z) 509 (MH+) 

H-NMR (DMSO-d6) <5 1.76-1.90 (2H, m), 2.0.3-2.17 (2H, ■), 2.62 (1H, dd), 
2.83 (1H, dd), 3.00-3.39 (4H, m), 3.58-3.64 (1H, m), 3.94 (2H, d), 4.52- 
4.64 (1H, m), 6.79 (2H, d), 7.01 (2H, d), 7.08-7.56 (7H, ■), 7.64-7.70 ( 
2H, m), 8.12 (1H, d), 9.14 (2H.br), 9.33 (2H, br), 9.38 (2H, br) 
3- [ (2 S) - 3 - [4- [1 - (^y-JfrX^i/iDlft-JV) -4-fcX'J 

'j)\,**A 7x-;H -2 - (O^'yxjiy *-frT l J) fut^A * 
>X7 I'Jy Y U 7;U^Dft»*g : 

JRS 2. 8mg (0. 0 0 3 7 0 mmol) W$ 7. 7 9% 

2 7 5 
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MS (ESI, m/z) 643 (MH+) 

H-NMR (DMSO-d6) 8 1.42-1.60 (2H, m), 1:86-1.97 (2H, m), 2.68 (1H, dd), 
2.80 (1H, dd), 3.20-3.58 (2H, n), 3.58-3. 64 (1H, m), 3.64-3.80 (2H, m), 
3.94 (2H, d), 4.40-4.53 (1H, n), 5.06 (2H, s), 6.76 (2H, d), 6.96 (2H, d 
), 7.10-7.24 (2H, m), 7.32-7.54 (10H, m), 7.62-7. 70 (2H, m), 8.08 (1H, d 
), 8.94 (2H, br), 9.26 (2H, br) 

mmm 1 5 5 

3- [ (2S) -2- (2 -*-7*U>Z/l/7*— ;U7 5 J) -3- [4- (4 

-tr^y s;;k**$/) 7x-;u] r Kyxri { Jy ~h>j7;^o 

3 - C (2 S) - 2 - (7^ >X/l'7*-/U7 ^ J) - 3 - (4 - t Kn*->7 
x -)V) 7 a *>] KyXTl'Jy h y 7 ;M- Dli&®£j£ 
3-[(2S)-3-[4-Cl - (Ov^4-->^^*'-;U) -4-t°^y 
s*;kj-**>] 7i-;i/] - 2- (2 -:*-7*1/>;*j;I/7*—;U7 5 J) zfntf* 
•>] <yXT i i?y h y 7 aiiAg®£J& . 

3- [ (2S) -3 - [4- [1- (^V^U**^^**— ^) -4-t"^ 

u^;M-*->] 7x-;u] - 2- (t-yh+->«-^7;;) 7dI+>> 

IKyV-VVfr IS^2 5mg (0. 047 9mmolK h'Jxf7U7$ 
>7 2. 6mg (0. 7 3 5 mm o 1 ) ^DMF 5 m 1 «U 1ST' 2 - 1 
7?U>x;l/*jr.;U?n'J K2 0. Omg (0. 0 8 8 2 mm o l) &MzJz1k 

. muvm&mwuzo »«xf-;p*atfj»atu £js0ji©xgi ti^ti© 

3- [ (2S) -2 - (2 -^-7?b>x;U7*x;U7^ 7) - 3- [4- (4 

2 7 6 
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JRfi 5. 5mg ( 0 . 0 0 6 9 9 mmol) JR$ 14. 1% 
MS (BSI, m/z) 559 (MH+) 

H-NMR (DMS0-d6) 6 1.70-1.91 (2H, in), 2.00-2.12 (2H, m), 2.62 (1H, dd), 
2.82 (1H, dd), 2. 94-3.24 (4H, m), 3.64-3.76 (1H, m), 3.95 (2H, d), 4.38- 
4.48 (1H. m), 6.65 (2H, d), 6.97 (2H, d), 6. 92-7.04 (1H, m), 7.10-7.55 ( 
5H, m), 7.60-7.70 (3H, m), 7.82 (1H, d), 7.92 (1H, d), 8.08 (1H, d), 8.2 

2 (1H, d), 8.31 (1H, s), 9.17 (2H, br), 9.29 (2H, br), 9.34 (2H, br) 

3 - C (2 S) -2 - (■79>7.fr7*-Jl'7 i /) - 3 - (4 - t b*P*->7 
x„/U) yol^ri/] KyX7 x *Jy h U yJlXaffim : 

JRS 2. lmg (0. 0 0 3 5 6mmol) JR* 7. 5 2% 
MS (ESI, m/z) 476 (MH+) 

H-NMR (DMS0-d6) 8 2.58 (1H, dd), 2.76 (1H, dd), 3. 60-3. 70 (1H, m), 3.86 
(2H, d), 6.49 (2H, d),. 6.84 (2H, d), 6.94-7. 02 (1H, m), 7. 08 (1H, s), 7 
.29 (1H, d), 7.37 (1H, dd), 7.60-8.00 (8H, in), 8.08 (1H, d), 8.14 (1H, d 
), 8.94 (2H, br), 9.13 (1H, s), 9.20 (2H, br) 3 - [ (2S) -3- [4- 
[ l - - 4 - f^U ^;M-*->] 7 x-;u] - 2 

JRfi 2. 7mg (0. 0 0 3 3 5mmo 1) ^ 1 4. 1% 
MS (ESI, m/z) 693 (MH+) 

H-NMR (DMS0-d6) 6 1.40-1.58 (2H, m), 1. 78-1. 92 (2H, m), 2.60 (1H. dd), 
2.80 (1H, dd), 3.20-3.40 (2H, m), 3.62-3. 86 (3H, m), 3.95 (2H, d), 4.25- 
4.38 (1H, m), 5.07 (2H. s), 6.60 (2H, d), 6.93 (2H, d), 7.04-7.08 (1H, m 
), 7.14-7.18 (1H, m), 7.28-7.40 (9H, m), 7.58-7. 64 (3H, m), 7.91 (1H, d) 
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, 7.94 (1H, d), 8.05 (1H, d), 8.16 (1H, d), 8.30 (1H, s), 8.90 (2H, br), 
9.21 (2H, br) 

mmm 1 5 7 

3- [ (2R) -2- (i?>X;l/7*r.;l/7^/) -3- [4- (4-tXU 

3 - [ (2 S) -3- [4- [1 - (fOitJlot+fiVUtf—jl') -4-£X 
•J^;M-*->] 7x-;H - 2- (t-yh+->*M:-;l/7;/) 7*n^i/ 
] OVr-HJ^l/ HJ7/M-pftBHSl lmg (0. 0 1 8 3 mmo 1 ) > r- 
»J xf-;l/7 S > 7 2 . 6mg ( 0. 7 3 5 mmo 1 ) £DMF 5 m llw?gj$U 
IStx^>xM-;^DiJ Kl 0. Orag (0. 1 6 6 mmo 1) £i0X.fc 

jRJi 1. 7 6mg ( 0 . .0 0 2 5 6 mmo 1) JR^ 14. 0% 
MS (ESI, m/z) 461 (MH+) 

H-NMR (DMSO-d6) 6 0.94 (3H, t), 1.68-1.83 (2H, m), 2.00-2.16 (2H, m), 2 
.58 (2H, q), 2.70 (1H, dd), 2.95 (1H, dd), 2.98-3. 38 (4H, m), 3.68-3.81 
(1H, m), 4.01-4.04 (2H, m), 4.58-4.61 (1H, m), 6.95 (2H, m), 7.25 (2H, m 
), 7.40-7.60 (4H, m), 8.42 (2H, br), 8.90 (2H, br), 9.11 (2H, br) 

mmm 157 

3- [ (2R) -2 - (O-Vyxfry *-Jls7 i S) - 3- [4- (4-t 6 ^ 
'J'7;M-*-» 7*-M 7o^+i>] K>X7ivy — h U 7;M-nft8KS 

3 - [ (2 S) - 3 - [4 - [ 1 - (f<>VArt*i'ij>U#-Jl') -4-t°^ 

7i-;H - 2- (t-7h^^M:-;i/75;) 7otf*-> 

2 7 8 
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]^>V-hll;U h'j7;l/to«l lmg (0. 0 1 8 3mmo IK £ 
•J^>4. 3rag (0. 1 0 mm o 1 ) £DMF 2 . 5mli:S»U ^ 
>-fef*>x;l/^— n 'J K 4 . 3 m g ( 0 . 0 2 4 5 mm o 1 ) &1mx.tz&, ^ 

IRS 1 . 5 8 m g ( 0 . 0 0 2 1 4 mm o 1 ) JR^ 11. 7 % 
MS (ESI, m/z) 509 (MH+) 

H-NMR (DMS0-d6) 8 1.56-1.71 (2H, m), 1.84-2.01 (2H, m), 2. 69-2.96 (3H, 
m), 3.19-3.28 (2H, m), 3.42-3. 57 (1H. m), 3.71-3.81 (1H, m), 3.94-4.02 ( 
1H, m), 4.04-4.18 (1H, m), 4.26-4.41 (1H, m), 6.86 (2H, d), 7.13 (2H, d) 
, 7.28-7.81 (9H, m), 8.12 (1H, d), 8. 14 (2H, br), 9.01 (2H, br), 9.29 (2 
H, br) 

mmm 1 5 & 

3- [ (2S) - 2- (s<>-g>XJU7*-)]/7i J) - 3- [4- (1-T-fe 
HV;u- 4 -h'^'J HMf-i/) 7 x-;U] yn#+->] ^>X7;^v 
rh'j7MPftW^ 3- C (2S) -2- «v-fe:>x;l/7 
7iS) - 3- [4- (4-t°^»J 7x-;U] 7°otf*-/] OX 

7ii?y rhU7;WDftil2 0mg ( 0. 0 27 1mmolK MJif- 
;U7^ >2. 1 8mg (2. 1 5mmo 1) ^;-^5ml IC^l> 
xf-;l/7-lr h-f ht&mi 0. 0mg(0. 0 8 0 9 mmo 1 ) ZMtt 

■J 7;l^"Dft»* 0 . 1 %&*Ct6 (v/v) 7k£7-t? h- h U ^OrS^rgi&T* 

2 7 9 
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IK* 13. 2mg(0. 00169 mm ol) W$ 6 2. 6% 
MS (ESI, m/z) 550 (MH+) 

H-NMR (DMS0-d6) <5 1.63-1.82 (2H, m), 1.97-2.17 (2H, m), 2.29 (3H. s), 2 
.60 (1H, dd), 2.81 (1H, dd), 3.42-3.81 (5H, m), 3.86 (2H, d). 4.58-4.64 
(1H, m), 6.78 (2H, d), 7.01 (2H, d), 7.11-7.68 (9H, m), 8.09 (1H, d), 8. 
58 (1H, s), 9.04 (2H, br), 9.11 (1H, br), 9.27 (2H, br) 

mmm 1 5 9 

3 - C (2 S) - 2 - (<>-tf>X)l7*r.jl7i J) - 3 - [4 - ( 1 -7 ^ 

3 - [ (2S) - 2- (<y-e>XJl7*-)l<7i J) - 3- [4- (4-fc: 

&2 Omg (0 . 0 2 7 lmmo 1) > hl).xf-/l/7i > 7 2mg (2. 1 5m 
mo 1) ^DMF2mllMU v^>X^7>( >^2 0. Omg ( 

0 . 1 8 5 mmo 1 ) £toz.tz'ik, MT**#iS#Lfco mMM 1 5 0 tWM® 

iRfi 8. 4mg (0. 0 10 8mmo 1) JR$ 3 9. 8% 
MS (ESI, m/z) 551 (MH+) 

H-NMR (DMS0-d6) 5 1.58-1.68 (2H, m), 1.89-1.96 (2H, m), 2.54-2.62 (1H, 
m), 2.68-2.97 (3H, m), 3.21-3.42 (2H, m), 3. 54-3. 68 (1H, m), 3.92 (2H, d 
), 4.30-4.41 (1H, m), 6.73 (2H, d), 6.92 (2H, d), 7.05-7.72 (9H, m), 8.0 
8 (1H, d), 8.90 (4H, br), 9.21 (4H, br) 

mmm 1 6 o 

3 - [ (2S) - 2- (JL?y7>jU7*-fr7Z -3 - [4- (1-7-feh 

2 8 0 
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-b*)7**aWm&(D&l$. 3 - [ (2 S) - 3 - C4 - [ 1 - ('O^M" 
- 4 -fc'^U i?JU**i/) 7i-;H -2 - (t-yh*^ 
;l/+:-;U7 S J ) 7otf 4-*>] h 'J ;U iSS^S 1 . 1 9 g ( l . 9 9m 

mo i) *ffl»«W£u gum 5 2tm<om^m\ »&n**m<** 

#U l 5 0 tl^SofSS^i^b^#fco 

jRfi 6 3mg( 0. 0 8 6 mmol) JR$ 4. 3% 
MS (ESI, m/z) 502 (MH+) 

H-NMR (D20) 5 1.05 (3H, t), 1.82-1.97 (2H, m), 2.07-2.17 (2H, m), 2.37 
(3H, s), 2.62-3.21 (4H, m), 3. 47-3. 96 (5H, m), 4.06-4.20 (2H, m), 4.67-4 
.73 (1H, ■), 7.18 (2H, d), 7.29 (2H, d), 7.30-7.61 (4H, m) 

mm 1 6 1 

3- [ (2S) -2 - (7?>Xfr7*-)l'7i /) - 3- [4- (1-7-feh 

-hvyfr-tnwmi&o&ffc 3- [ (2S) - 3- [4- [1- (OVM 
-4-^U^i/***>] 7x-;u] -2 - (t-yh+^ 

;Ud-:-;U7 ^ y ) rof^y] h »J ^ 1 . 1 9 g ( 1 . 9 9m 

mo i) zftrnmntL, mmmi 5 z.tm&®mtt%fti\ nttizymft* 

m 1 5 0 £|^«©»»*fft*Mfl^*»fco 

JRfi 1 1. 8mg (0. 2 3 4 mmo 1) W$ 11.8% 

MS (ESI. m/z) 530 (MH+) 

H-NMR (DMS0-d6) 6 0.89 (3H, t), 1.10-1.50 (4H, m), 1.71-1.90 (2H, m), 1 
.98-2.12 (2H, m), 2.28-2.56 (2H, q), 2.60-2. 98 (2H, m), 3. 52-3.60 (2H, m 
), 3. 62-3.92 (3H, ml 3.98-4. 07 (2H, m), 4.58-4.69 (1H, n), 6.92 (2H, d) 

2 8 1 
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, 7.21 (2H, d), 7.24-7.61 (4H, m). 8.57 (1H, br), 9.05 (1H, br). 9.22 (2 
H, br), 9.28 (2H, br) 

mmm 1 6 2 

3- C (2S) -2- t2—)-7jrl/>XA'7*—fr7iJ) -3- [4- (1 

-r-bbJi K-r;u- 4 -txy s J)V** f y) 7o^+f>] oxr 

3 - [ (2 s) - 3- [4 - [1 - (^>-7;u**'>*W-;u) -4-t°^ 
'J-7;M-*->] 7x-;H -2 - (t-7*h + ->*;W?-^7Sy) 7 , o^+-> 
] /<>'/i h y ;u 1 . 1 9 g ( 1 . 9 9 mm o 1) *ttl5filSeRi U H 

JRS 3 6mg(0. 0 4 3 5 mmol) JR* 2. 2% 
MS (ESI, m/z) 600 (MH+) 

H-NMR (DMSO-d6) 6 1.60-1.79 (2H, m), 1. 90-2.08 (2H, m), 2.25 (3H, s), 2 
.58-2. 92 (2H, s), 3.41-3.58 (2H, m), 3.60-3.91 (3H, m), 3.96 (2H, d), 4. 
41-4.57 (1H, m), 6.67 (2H. d), 6.98 (2H, d), 7.04 (1H, d), 7.15 (1H, s), 

7.34 (1H, d), 7.41 (1H, dd), 7.60-7.78 (5H, m), 7.92 (1H, d), 7.97 (1H, 

d), 8.01 (1H, d), 8.17 (1H, d), 8.30 (1H, s) 

mmm 1 6 3 

3- [3- [4- [ (3S) -1-7-feh^ M/U-Z-VW 

7x-;i/] -2- (^>Hf>x;U7*-^7i J) 7o^+->] KyXrzvy 
ih'J7;i//j-Di»^ (3S) -3 -t KD+S/tToy } Jy- l -ii 
;M-:>BK>5»k 2 S) - 2- (t-7*h + ->/7;l/d-*-^75y) -3 - (4 
-t Kd^->7x-;1/) 7oh**:/$M^£ftf&^*4<i:U HJfitfJ 1 5 4, & 

2 8 2 
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\mmm 1 5 8 tiwmmomrfzm^mit&mzmzo 

MS (ESI, ra/z) 536 (MH+) 

H-NMR (DMSO-d6) 7-t?b^ K-f ;!«©M#l1£ttA, B© 1 : 1 ©fi£4fc 
<5 1.90-2.05 (2H, n), 1.99 (3H, s, for A), 2.03 (3H, s, for B), 2.35 (1H 
, dd), 2.58 (1H, dd), 3,15-3.60 (6H, m), 3.67 (2H, m), 4.87 (1H, d), 6.5 
0 (2H, dd), 6.76 (2H, d), 6.86 (1H, dd), 6.96 (1H, br), 7.10-7.28 (4H, n 
), 7.40 (2H, d), 7.82 (1H, d), 8.10 (1H, s, for A), 8.18 (1H, s, for A), 
8.80 (1H, s, for B), 8.87 (1H, s, for B), 8.88 (2H, s), 9.01 (2H, s) 

mm 1 6 4 

3 - [ (2 S) - 2- (0-tf>x;U7*-;UT5y) - 3- [4- (4-tX 
©£j£. 

xgi 

(2S) - 3- [4- [ (1 -T-fef-^- 4 -h'^'J ^Vl/) bKo+^fM 
7x-;U] -2 - (^>-tf>X;U7^--;UT^ /) 7d^V -;u©&/£ 

(2S) - 2- (<>4f>>U/7*-;UTS V) -3-7x-;U7Dt°^>^ 
yf-;U6. 3 2 g (19. 8mmol) , N-7-trf MV-^f >t^D'J 

K3. 8 8g(2 0. 4mmo 1) %i??ap/ ?>6 0m 1 4S4kT 
;l/>-^Al 3. 6 g (1 0 2. Ommo 1) %Mtt$k, £&V%&fitifrbiz 
o ^Dny^>4ilH«JtiU HJfi^Jl©Xgl<i:^©#«tSmwi»5^ 
*^at*#^o ll^i^;-^3 0ml £y*/-;l/5 0 m 1 ©S^igi&fCig 
8?UKHt4"t*7f?H- h U 7 A 1 . 6 8 g (44. 4 mm o 1 ) &n*.X$SBtfc 

uzo mt^JteMtotmt u nmm 1 ©xg 1 trnmommmz^m 

JR* 2. llg(4. 7 3mmol) W 23. 9% 
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MS (BSI, m/z) 469 (MNa+) 

4- [4-'[ (2S) -3-7-feh*->-2- (0-fer>x;U7 ^--;l/7 ; V ) 

(2 S) - 3 - [4 - [ (1 -7-fef7U- 4 -fcWj t KP+v/y^^ 
] 7x-;H -2 - (^ifv*;^*-;^ /) 7d/V-;P2. 1 lg ( 
4 . 7 3 mm o 1 ) £ 4 KWaY3k 2 OmK x^/-*4 0ml izmML 9 5 

g „ 2§» 0 . 5ml & cfcOTO 20ml ^*DX. 5 0 °C> 4 ^ffi©7jc^ffl^T - 

IR» 2 9 lmg (0. 6 7 5 mmol) JR$ 14. 3% 



4- [4- [ (2S) -3-T-feh**>-2- (<>ir >x;l/7 *.=.;l/7 ^ y ) 
7d 7x-;b] y f-il/] »J 1 >^ t - 7^ 

4- [4- [ (2S) - 3-T-b h*->- 2- ("Ot? >x;U7 *^;l/7 S y 
) 7d b°;l/] 7 x-;U] y fc'^ij > 2 9 1 mg ( 0 . 6 7 5 mmo 1 ) 
„ V- t -y^-JliSJj-tf*- M 5 lmg (0 . 6 9 3 mmo IK h'Jxf 
JU71 > 7 2 6 mg (7. 1 7 mmo 1) £v^aoy*>2 OmlCMb^ 
Ufco UfcSL 1 N7Kfftt h U 7 ^7jc»«[ 0 . 5m K J ? 

|RS 16 8mg(0. 3 4 4 mmol) JR$ 5 1. 0% 
MS (BSI, m/z) 489 (MH+) 



Xfi3 
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Ig4 



4 - [4 - [ (2 S) - 2- (0-tf>vUU7*-;U7S J) -3-/?>7.;U 

4- [4- [ (2S) - 3 -7-t? h + ">- 2 - (0-fef>x;l/7*^-;U7^/ 
) 7ot°;l/] 7x-;i/] tf^'J 1 -rt^v^ t -7-f ;H 6 8 

m g ( 0 . 3 4 4 mm o 1 K b D x^;U7 ^ > 5 0 0 m g ( 4 . 9 4 mm o 1 
)^y^no^>i5ml KjgJS? WK&fts y * □ U K 1 0 0 
mg ( 0. 8 7 3 mmo 1) L3B#M#U*: 0 BWx^fcttfflJ&ttt U £ 
Ifcftl 1 OXS i <t^«©^liSf^lw J; «5^H©ffl»^#^o 
IRS 1 3 9mg (0. 2 4 5 mmo 1) .W$ 11.2% 
MS (ESI, m/z) 567 (MH+) 

H-NMR (CDC13) 6 1,03-1.90 (5H, m), 1.42 (9H, s), 2.43 (2H, d), 2.60-2.8 
4 (2H, m), 3.15 (3H, s), 3.60-3.71 (1H, b), 3.98-4.21 (6H, m), 6.92 (2H, 
d), 6.97 (2H, d), 7.41-7.77 (5H, m) 



4 - [ [4- [ (2 S) - 2- (O-H^Xfry *-JUT Z J) -3-7 007 

4 - [4 - [ (2S) - 2- (<>-lf>X;l/7*-;U7^y) -3 

-ZfJ-JUl 39mg(0. 2 4 5 mmo 1) > &fbUf"7A5 0 Omg (1 1. 
7mmo 1) £DMF 1 5ml(C^MU5 OttiWlfco ftSif^* 
JdltHg^i: U flifefll 1 ®Ig 1 tl^^oW^fwJ: $M®&Sltt&ft*:o 
JR* 9 4. 8mg (0. 187mmol) W$ 76. 3% 
MS (ESI, m/z) 508 (MH+) 



Xg5 
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H-NMR (CDC13) 6 1.03-1.80 (5H, m), 1.42 (9H, s), 2.45 (2H, d), 2.60-2.8 
4 (2H, m), 3.10 (3H, s), 3.47 (2H, d), 3. 64-3. 80 (1H, m), 4.01-4.18 (4H, 
m), 6.94-7.00 (4H, m), 7.40-7.82 (5H, m) 
XH6 

3- [2- (KyifyxJlytyriy) - 3- [4- [ [1- (t-7h*-> 
4 - [ [4 - [ (2 S) - 2 - (<y *Zy 7* *—)i>7i J) -3-?oo 

■fu\£)V] 7i-;H t+)V\ t°^u ! Jy~ l -tiJi/tfy&t -7*f-;U9 4. 8 

mg (0. 1 8 7mmo 1) „ 3 -i/TJ 7*y-;U2 7 5 mg (2. 3 1mm 

0 1) %£Vvm.i]WJ*Z 8 5mg (2. 7 9mmo 1) £DMF 1 5 m IK 

®ml 7 5 VZ- 6 o mmmw uz 0 wm^^^mmmt u mmm 1 ©xn 

1 tmmommmmz.^^^titz^m.m^bmmm 1 5 0 tmm®mft% 

iR* 8 7. 5mg (0. 0 1 4 8mmo 1) JR^ 7 9. \% 
MS (ESI, m/z) 590 (MH+) 

H-NMR (CDC13) <5 1.03-1.79 (5H, m), 1.42 (9H, s), 2.24 (2H, d), 2.48-2.9 

2 (2H, m), 3.68-3.91 (2H, m), 3.92 (2H, d), 3.98-4.10 (2H, m), 4.27-4.38 
(1H, m), 6.91 (2H, d), 6.98 (2H, d), 7.28-7.91 (9H, m) 

XSe7 

3- [ (2 S) - 2- (<y-ifyX)l7*-J\s7i J) - 3- [4- (4-b 9 ^ 

U i?w 7 x-;u] ?u-$*y] <yX7 a?y r h u yfrtumkfe 

©£$ 

3- [2- «>-bf>x;U7^->7^) - 3- [4- [ [1- (t-7h* 
■>^;tol/7;;) fcWJiW] 7x-A] 7d^4->] <yx7i 

2 8 6 
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•7>4 3. 8mg (0. 01 i Smmol) tm^&MBM I 5 Qtmffl&tt'&Tt 

iRfi 3. 6mg (0 . 0 0 4 9 0 mmol) JR$ 6. 6% 
MS (ESI, m/z) 507 (MH+) 

H-NMR (DMS0-d6) 8 1.18-1.31 (2H, m), 1.59-1.81 (3H, ■), 2.41 (2H, d). 2 
. 55-2.87 (4H, m), 3.10-3.22 (2H, in), 3.51-3.68 (1H, m), 3.86 (2H, d), 6. 
87-6. 96 (4H, m), 7.03 (1H, dd), 7.17 (1H, d), 7.28-7.51 (4H, m), 7.58-7. 
65 (2H, ■), 8.04 (1H, d), 8.18 (1H, br), 8.47 (1H, br), 9.05 (2H, br), 9 
.21 (2H, br) 

m&m 16 5 

3- [ (2S) - 2- (^>-t?>X;U7*-;UT$ y) - 3- [4- [ (1-7 

-ferb'fS HV;U-4-t , ^'J^;P) /l-M 7i-;H ^n#*->] 

i?> r.h*)7J\'?tumt&®&J& 3 - [ (2S) - 2- (OVyxfri* 

-)V71J) - 3- [4- (4-bXiJi?;Mf;b) 7x-;P] 7utf*v/] < 

>X7iP> ~HJ7/M-DftBfciS6. 8mmol (0. 0 0 9 4 mm ol) 

^ffit^JS^J 1 5 8 tli*©a^*fTl^lH<b&«*»A:o 

iR* 1. 7mg ( 0 . 0 0 2 1 9 mm o 1) JR^ 2 3. 4% 

MS (ESI, m/z) 548 (MH+) 

H-NMR (DMS0-d6) <5 1.10-1.28 (2H, m), 1.60-1.73 (2H, m), 1.77-1.91 (1H, 
n), 2.22 (3H, s), 144 (2H, d), 2.63 (1H, dd), 2.84 (1H, dd), 3.01-3.28 
(2H, m), 3.58-3.67 (1H, m), 3.82-4.01 (2H, m), 3.92 (2H, d), 6.98 (2H, d 
), 6.99 (2H, d), 7.11 (1H, dd), 7.21 (1H, d), 7. 35-7.56 (4H, m), 7.61-7. 
71 (2H, m), 8.09 (1H, d), 8.45 (1H, br), 9.00 (2H. br). 9.27 (2H, br) 

mmm 1 6 6 

(2E) - 3- [4 - [ (2S) -1- [4 - iA-\£*i)'?JU**i/) 7x- 
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;U] -3 - (3-7-;^7x;*-» - 2 -Tu t?;l/*;U7 r ;U] 7x- 
;U] 7 ? U — h ') 7 oftBfc&©£/£ 

(2E)-3-[4-C(2S)-l-[4 - (4-t°^U ^!/**'>) 7x 
±.;U] -3 - (3-7;y;7x^-» - 2 -T'o fc°;Ux;U7 r *-OU] 7,x 

3- [ (2S) - 3- [4- [1- (^V?;!/****^*-^) -4-h 0 ^'J 
i?)Vit* ! s] 7i-/H -2 - (4 -3- hX>^>^7*-^7; 7) 7°P 

^>'/-HJ;WZ>£fifc 3 - [ (2 S) - 3- [4 - [1- 
Jt*i/i])V#—)V) -4 -h'^'J ^;M"*->] 7x— -2 - (t-7>**' 
^^'-^7;;) 7dI+->] ^>7'-hiJ;l/2. 54g(4. 34mmol 
) {w, 4 ££&ffc7RSt© >7&$ 2 5m K V**V > 1 2 . 5ml» 
*fc 0 ^ST'2 4$Hft#& »H*«EES*LT#fc«2aE*DMF 4 Om 1 (I 
jSIHUfco. v7o tVl/xf ;l/7 i > 1 . 7 7ml (13. 0 mm o 1 ) > . 4 
-3- hX^'^^t-WP'J Kl. 97g(6. 5 lmmo 1) £0°C 

IR* 2 . 5 0 g ( 3 . 3 9 mm o 1 ) 7 8 % 

H-NMR (CDC13) <5 1. 62-1.83 (2H, ■), 1.63-2.00 (2H, m), 2.62-2.80 (1H, m) 
, 2.83-3.00 (1H, m), 3.40-3.53 (2H, n), 3.62-3.80 (3H, m), 3.81-4.00 (2H 
, m), 4.40-4.45 (1H, m), 4.40-4.45 (1H, m), 5.14 (2H, s), 5. 20-5.36 (1H, 
m), 6.73 (2H, d). 6.90 (2H, d), 7.01 (2H, d), 7. 24-7.44 (9H, m), 7.70 ( 
2H, d) 
JM2 
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(2 E) - 3 - [4 - [ (2 S) - 1 - [4 - [ 1 - (lyVJVf+'sijfrtf- 
;U) -4 -t°^U i?Jl**i/] 7x-;H - 3- (3->7/7x; + i/) -2 

3 - [ (2 S) - 3- [4- [1- (KyVfrXiri/iJhX-fr) -4-t 0 ^ 
y^;M-*-^] 7x-;U] - 2- (4 -3-KO-tf>x;i/7*-;i/T$ /) 7 
otf+v'] <> ; /^h'J;l/7 3 8 mg (1. 0 Ommo 1) £74? h-HJ ;l/5 
mlCgiU T^'J^f^O. 22ml (2. 0 mmo 1 ) . ftM'*? : J 
7A1 lmg (0. 0 5mmo IK h'Jx-o - h'J/^X7^ >9 lmg ( 
0. 3 mmo IK h U 7*f7P7 £ > 0 . 4 8ml (2. 0 mm o 1 ) 1 

'5 nmmmm.uz 0 vtuut? y^mmmmt u mnm 1 ©xe 1 tmm 

jRfi 5 4 4 mg (0. 7 5mmo 1) W$ 7 5% 
H-NMR (CDC13) <5 0. 93 (3H, s), 1. 64-1.83 (2H, m), 1.85-2.00 (2H, m) 2.70 
-3.00 (2H, m), 3.40-3.52 (1H, m), 3.66-3.80 (3H, m), 3.82- 4.28 (2H, q), 
4.36-4.44 (1H, m), 5.14 (2H, s), 6.50 (1H, d), 6.72 (2H, d), 6.92 (2H, 
d), 7.28-7.40 (7H, m), 7.52 (2H, d), 6.99-7.04 (2H, m), 7.73 (2H, d) 



(2E) -3 - [4 - [ (2S) -1- [4- (4-t'^'J^M-*-» 7x- 
;u] - 3- (3-7;^;7x;+-» -2-7Dh°;ux;U7 r ; e^;H 7x- 
;u] 7 rh'j7;^D@^i?ig©^ 

(2E) - 3- [4- [ (2S) -1- [4- (4-t°^U^;l/^-» 7x- 
)V) - 3- (3-7^^^7x7+^) -2-fU\iJUXJUy 7 ^^)U] 7x- 

(2E) - 3- [4- [ (2S) -1- [4- [1- (S<y ! J)\/** ! silJ\/X 



Xg3 
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-JU) - 4 -t°^U 7x-;H -3 - (3-'>7/7i/ + -» - 

2 -7d t 4 /ux;U7 r ;u] 7 x-;u] 77 U ;u$?xf-;i/£ 4 «3©SflHK*© 
^*-9->«tt4. 5mlC*»U Eft*** 3 0%^?Z> (W/V) 

7 0 . 5ml £imx.fco SIST 9 6 B#fflttm «£$EEg* LTWaK 
a£*r>*-r*l O^W-T^ (w/v) x^;-;l/^2 4mli:j§il/t 

me 2 4«ffU: 0 *a*«*UT#e»nfc»««i*oicT2 ox^k* 
xfr&tftm i8mi £*nx. i Bf mrntm. siacRit 7 «^b7to «jk 
Lxnbti-m&mz* t $ Kr •> ^m^is^m •> u * ^^*3ss*w t . 

« (v/v) *i7-feh-hU^©ffi^®T?»fflU g»77^ 3 > 

. (2E) - 3- [4- [ (2S) -1- [4- (4-t 0 ^'Jv^M-*->) 7x- 
-3 - (3-7?^7x;+'» -2-7 , oe^7r*'f^ 7xX 
;H 7^U^» MJ7;M-nftfHg: 
JRS 8 8mg(0. llmmol) JR^ 14% 
MS (ESI, m/z) 579 (MH+) 

H-NMR (DMS0-d6)) 8 1.70-1.85 (2H, m), 1.98-2.12 (2H, m), 2.55-2.65 (l.H 
, m), 2.78-2.88 (1H, m), 3.00-3.16 (2H, m), 3.18-3.30 (2H, m), 3.57-3.70 
(1H, m), 3. 95-4. 00 (2H, m), 4.53 (1H, m), 6.60 (1H, d), 6.72 (2H, d), 6 
.99 (2H, d), 7.15 (1H, dd), 7.29 (1H, d), 7.39 (1H, d), 7.54 (1H, t), 7. 
57 (2H, d), 7.59 (1H, d), 7.67 (2H, d), 8.18 (1H, d), 8.60 (2H, br), 9.2 

0 (2H, br), 9.38 (2H, br) 

2E) -3 - [4- [ (2S) -1- [4- (4-t°^D^M-*-» 7i-/b 

1 - 3- (3-7^/7i; + -» -2-7atVl/X;U7 r ^-T;U] 7i-;l/ 

3 77 U ;i/ixf;i/ r h D 7;u*pft»£ : 

2 9 0 



WO 98/31661 PCT/JP98/00176 

JRtt I4 9mg(0. 18mmol) 2 3% 

MS (BSI, m/z) 607 (MHt) 

H-NMR (DMS0-d6)) 6 1.70-1.85 (2H, m), 1.98-2.12 (2H, m), 2. 55-2.65 (1H 
, ni), 2.78-2.88 (1H, m), 3.00-3.16 (2H, m), 3.18-3.30 (2H, m), 3.57-3.70 
(1H, m), 3.95-4. 00 (2H, m), 4.53 (1H, m), 6.60 (1H, d), 6.72 (2H, d), 6 
.99 (2H, d), 7.15 (1H, dd), 7.29 (1H, d), 7.39 (1H, d), 7.54 (1H, t), 7. 
57 (2H, d), 7.59 (1H, d), 7.67 (2H, d), 8.18 (1H, d), 8.60 (2H, br), 9.2 
0 (2H, br), 9.38 (2H, br) 

mmm 1 6 7 

4- [ (2S) -1- [4- (4 -t°^U i?J\rtr*i/) 7x-/H - 3- (3 - 
7;^y7x/+-» — 2 —~fo h°;l/X;U7 r ^ M &MMWt H h »J 7/1/* 

4 - [ (2 S) - 1 - [4 - (4-tT^Us;;kt*S/) 7x-;i/] - 3- (3- 
7;^;7x;+y) - 2 - 7* u £;Ux;U7 T *4 )]A MMM - h V 
7;M-PftSfctS©£j£ 

4- [ (2 S) - 1 - [4- (4 -t'^U 7x-/l/] - 3- (3- 

7^77x;+-» - 2-'7 p nhVux;U7 r ; e-r;u] £.E#8^f7U — HJ 

4 - [ (2S) -l - [4- [l - «y^;^^">^^-;u) -4-bX'j 
^/M-*->] 7x-;H -3 - (3->7;7x;+^) -2-7*0^x^7 

7 ^;H SlSiyf^ 3- [ (2S) - 3- [4- [1- (^>-7 
;i/**->#;U**-;u) - 4 - fcf^'J <7;M-*->] 7x-iH - 2- (4-a-K 
0-tf>x;U7*.^/l/7^) 7a#*->] <>V- h U;U7 3 8mg (1. 0 
Ommol) £$M-f;l/*rt/A7$ K5mncJS»U 8»-?7^7Al lmg 

2 9 1 



WO 98/31661 PCT/JP98/00176 

(0. 0 5mmol)^>y-;H. 8 1ml (2. OmmolK h'Jxf- 
;UT=>0. 2 8ml (2. Ommo 1) *M-»^SftT3. 5W 

JRS 5 1 8mg (0. 7 6mmo 1) » 7 6% 
X*g2 

4 - [ (2 S) - 1 - [4 - (4 -hWJ 7x-;U] - 3- (3- 

T;^;7i 7 - 2 -7d t°;l/x;U7 7*4 )V\ gUMtifc — h U 7;M" 

4 - [ (2 S) - 1 - [4- 7i-;H - 3- (3- 

4- [ (2S) -1- [4- (4-tr^U^^3J-*-» 7x-;U] - 3- (3- 
T i i?J 7 x. J *ri/) - 2 -7*0 t°;l/X;l/7 7 ;H TfcAtfflfc**-^ — h y 

4- [ (2S) - l- [4- [l- (0^;^+v/^;i/fc;u) - 4 - 1° ^ 
WMl-i/} 7i-;H - 3- (3 -->7V 7i7f» -2-7nt 4 ;Ux^ 
7 7^/1/] SASIfc/f-^5 1 8mg (0. 7 6mmo 1) *$&mmt U 

4 - [ (2 S) - 1 - [4 - (4-tM'J^M-**» 7x-;U] -3 - (3 - 
7^;7i/^i/) -2-70^^7 7^^] £A§» Z1MJ7;M- 

JRfi 1 7 m g ( 0 . 0 2 mm o 1 ) 3 % 

MS (FAB, m/z) 553 (MH+) 

2 9 2 
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H-NMR (DMS0-d6) 8 1.70-1.85 (2H. m), 2.00-2.15 (2H, m), 2.53-2. 66 (1H, 
m), 2.80-2.90 (1H, n), 3.00-3.16 (2H, m), 3. 20-3.30 (2H, m), 3.60-3.72 ( 
1H, n), 3.98-4.03 (2H, n). 4.53 (1H. m), 6.72 (2H, d), 6.99 (2H, d), 7.1 
8 (1H, dd), 7.29 (1H, d), 7.39 (1H, d), 7.50 (1H, t), 7.65 (2H, d), 7.89 
(2H, d), 8.28 (1H, d), 8.50 (2H, br), 9.05 (2H, br), 9.28 (2H, br) 

4 - [ (2 S) - 1 - [4- 5^W*'» 7x-il/] - 3- (3- 

JR* 8 0mg(0. lOmmol) JR^ 13% 
MS (FAB, m/z) 567 (MH+) 

H-NMR, (DMSO d6) <5 1.35 (3H, t), 1.70-1. 85 (2H, m), 2.00-2.15 (2H, m), 2 
. 55-2. 68 (1H, m), 2.80-2.90 (1H, m), 3.00-3.16 (2H, m), 3.20-3. 28 (2H, m 
), 3.60-3.72 (1H. m), 3. 96-4. 00 (2H, m), 4.34 (2H, q), 4.53 (1H, m), 6.7 

5 (2H, d), 7.02 (2H, d), 7.15 (1H, dd), 7.20 (1H, d), 7.37 (1H, d), 7.48 
(1H, t), 7.69 (2H, d), 7.91 (2H, d), 8.30 (1H, d), 8.53 (2H, br), 9.15 

(2H, br), 9.26 (2H, br) 

4- [ (2 S) - 1 - [4- (4 -tM'J 7x-;I/] -3 - (3- 

7;->7 7x;+-» - 2 - 7° p t?;ux;l/7 r. *-f M gSMtitx-** — h U 

JRfi 5 lmg (0. 0 6mmol) JR*P %% 
MS (FAB, m/z) 581 (MHO 

H-NMR (DMS0-d6) 6 1.70-1.85 (2H, m), 2.00-2.15 (2H, m), 2. 53-2.66 (1H, 
m), 2.80-2.90 (1H, n), 3.00-3.16 (2H, m), 3. 20-3.30 (2H, m), 3.60-3.72 ( 
1H, m), 3.98-4.03 (2H, m), 4.53 (1H, m). 6.72 (2H, d), 6.99 (2H, d), 7.1 
8 (1H, dd), 7.29 (1H, d), 7.39 (1H, d), 7.50 (1H, t), 7.65 (2H, d), 7.89 
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(2H, d), 8.28 (1H, d), 8.50 (2H, br), 9.05 (2H, br), 9.28 (2H. br) 

mmm 1 6 8 

4- [ (2S) -1- [4- K-f fr— 4 - hX'J 

7x-/H - 3- (3-7^;7x/+-» -2-yo(f;ux;i/7T*-r4/] 

4- [ (2S) -1- [4- (4-t"^U> 5 ^+*» 7x-;l/] - 3- (3 
-7;^7*;*'» -2 -7 4 Dt 4 ;l/X;U7r ; E-'f^] ^c.t§®? - h U 7;U 
*PSfc$^8mg (0. fllmmol)^y-^2ml«U 
•bh-<;y-hM^9mg (0. 0 7mmol)> MJx^;l/7S>0. 5m 
l^Unx.. 2 4B#Fa l Hf#L/Co ®!&%%£LT'&t>tlfcm%®%*9 ? Friz to 

mivm&mi/ u *y;v*35^fct**jfc*Bwa«#^ n-r h ^ 7 * -ka- u 

„ h U 7;M-oM£ 0 . 1 JfrgflTf 3 (v/v) 7Ki7-fe h- h U 

iRfi 3mg (0. 0037mmol) iW 36% 
MS (ESI, m/z) 594 (MH+) 

H-NMR (DMS0-d6) <5 1. 60-1. 80 (2H, m), 1.97-2.10 (2H, m), 2.29 (3H, s), 2 
.54-2.65 (1H, m), 2.69-2.90 (1H, m), 3. 43.-3. 60 (2H, m), 3.62-3.84 (3H, m 
), 3.93-4.10 (2H, m), 4.55 (1H, m), 6.72 (2H, d), 6.99 (2H, d), 7.17 (1H 
, dd), 7.29 (1H, d), 7.39 (1H, d), 7.50 (1H, t), 7.65 (2H, d), 7.90 (2H, 

d), 8.27 (1H, d), 8. 54-8. 60 (1H, m), 9.03 (2H, br), 9.12 (1H, br), 9.28 

(2H, br) 

%mm 1 6 9 

4- [ (2S) -1- [4- (1-7-feh^ K^U- 4 - 'J 
7x^;i/] - 3- (3 -71 ! JJ 7 -2-7af;bx;U7 r *^;U] 

2 9 4 
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4 - [ (2S) -1- [4- (4-tX'J 7x-;H -3 - (3 

U7;M-og^£4 Omg (0. 0 5mmo 1) ^tBH^i U ^ 2fe0U 1 6 8 

JRi: 2 0mg( 0. 0 2 4 mmol) JR* 4 8% 
MS (ESI, m/z) 608 (MHO 

H-NMR (DMS0-d6) 6 1.62-1.82 (2H, m), 1.98-2.12 (2H, m), 2.30 (3H, s), 2 
. 58-2.65 (1H, m), 2.80-2.87 (1H, m), 3.20-3.40 (2H, m), 3.42-3.80 (3H, m 
). 3.89 (3H, s), 3.96-4.05 (2H, m), 4.53 (1H, m), 6.78 (2H, d), 7.02 (2H 
, d), 7.18 (1H, dd), 7.20 (1H, d), 7.39 (1H, d), 7.45 (1H, t), 7.70 (2H, 
d), 7.92 (2H, d), 8.32 (1H, d), 8. 60-8. 70 (1H, m), 9.16 (1H, br), 9.26 
(2H, br), 9.32 (2H, br) 

mmrnn o ....... 

4 _ [ (2S) -1- [4- (1-7-feh^ K-f;U— 4-tT^U^;M-*S/) 
7x-/H - 3- (3-7v^7*;*-» -2-ynh°;Ux;i/7 r e^;U] 

4 _ [ ( 2 s) - 1 - [4- (4-t°^U v ? ^+*» 7x-;U] - 3- (3 

-7;i?y7x;+-» -2-7'Dh 0 ;i/x;U7T*'i'^] SfASftif-^ — b 
»j7;M-pBI«tS2 6mg (0. 0 3 2 mmo 1) *ffl5SJS»tb. I»J1 6 

8 tmmommzm^xmm^^mzo 

IRS lOmg (0. 0 12mmol) JR* 3 7% 
MS (ESI, m/z) 622 (MH+) 

H-NMR (DMS0-d6) <5 1.34 (3H, s), 1.55-1. 70 (2H, m), 2.00-2.10 (2H, m), 2 
.29 (3H, s), 2.55-2.68 (1H, m), 2.77-2. 88 (1H, m), 3.45-3. 60 (2H, m), 3. 
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66-3.80 (3H, m). 3.95-4.00 (2H, m), 4.34 (2H, q), 4.53 (1H, m), 6.74 (2H 
, d), 7.01 (2H, d), 7.14 (1H, dd), 7.21 (1H, d), 7.38 (1H, d), 7.48 (1H, 
t), 7.69 (2H, d), 7.92 (2H, d), 8.29 (1H, d), 8.54-8.58 (1H, in), 8.99 ( 
2H, br), 9.10 (1H, br), 9.26 (2H, br) 

mmm 1 7 1 

(2E) -3- [4- [ (2S) -1- [4- (l-T-feh-rS K-OU-4-tf 
<V i?)Ujr*i/) 7i-;l/] - 3- (3-7;^;7x; + i/) -2-7u\*A/ 

(2 E) - 3- [4 - [ (2 S) - 1 - [4 - ! J)V***s) 7x 

■=./!/] -3- (3-7;^7x;+-» - 2 -^Dh°;U7;;U7 r ^-r;u] 7x 
— ;U] 77 1>;U^ — HJ7;U5*-oSij|fc£3 9mg (0. 0 4 7 mmo 1) 

JRi 2 0mg (0. 012mmol) 49% 
MS (FAB,.m/z) 620 (MH+) 

H-NMR (DMS0-d6) 6 1.60-1.80 (2H, m), 1.95-2.10 (2H, m), 2.28 (3H, s), 2 
. 54-2.65 (IH, m), 2.77-2.88 (1H, m), 3.45-3.60 (2H, m), 3.60-3.80 (3H. m 
), 3.91-4.03 (2H, ■), 4.53 (1H, m), 6.60 (1H, d), 6.72 (2H, d), 6.98 (2H 
, d), 7.15 (1H, dd), 7.29 (1H, d), 7.39 UH, d), 7.50 (1H, t), 7.56 (2H, 
d), 7.63 (1H, d), 7.67 (2H, d), 8.18 (1H, d), 8.55-8.60 (1H, m), 9.07 ( 
2H, br), 9.13 (1H, br), 9.28 (2H, br) 

mmm 1 7 2 

(2E) - 3- [4- [ (2S) -1- [4- (l-T-fehl'S HV^-4-t° 
5M/3Mr->) 7x-;l/] - 3- (3-7;^7i/^» -2-7ot°;l/ 

x;i/7y*-OU] 7x-;H 77 U^SP^i/ rMJ 7;u*DBI#ttS®'£j£ 
(2E) -3 - [4 - [ (2 S) -1- C4- (4-e^Uy;M-*-» 7* 
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- 3- (3-7;^;7x; + -» - 2 -yohVUX;U7r*^^] ^ 
— M 7? »j;U®Sx-f;U ~b U7;M-pB^&7 2mg ( 0. 0 8 6 mmol 
) £fH38IS!*4£U ^SfcflJl 6 8<t^O^«oTmSI^^#/Co 
JRfi 4 0 m g ( 0 . 0 4 6 mm o 1 ) 5 3% 

MS (FAB, m/z) 648 (MH+) 

H-NMR (DMS0-d6) 6 1.29 (3H, t), 1. 60-1.80 (2H, m), 1.96-2.10 (2H, m), 2 
.28 (3H, s), 2.54-2. 65 (1H, m), 2.78-2.88 (1H, m), 3.45-3.56 (2H, m), 3. 
60-3.80 (3H, m), 3.95-4. 02 (2H, m), 4.22 (2H, q), 4.53 (1H, m), 6.68 (1H 
, d), 6.72 (2H, d), 6.98 (2H, d), 7.17 (1H, dd), 7.27 (1H, d), 7.38 (1H, 
d), 7.50 (1H, t), 7.56 (2H, d), 7.64 (1H, d), 7.67 (2H, d), 8.18 (1H, d 
), 8.50-8. 60 (1H, m), 9.03 (2H, br), 9.10 (1H, br), 9.27 (2H, br) 

mm 1 7 3 

2- [ (2S) -1- [4- (l-7-feh>fS K-f to- 4 - U 5>;M-* •» 
7i-;i/] - 3- (3-7;y;7x;+->) - 2 -7n t°;ux;i/7 r ^ ;U] 

2 - C(2S) -1- [4 - [1- (^>^;^^'>^7^*'-^) - 4 - t"X ij 

ViVX*'A 7*x;i/] - 3- (3-^7;?x;+-» - 2 -7nt°;ux;i/7 

3?JftSa^>^;WD^Jflt 3 - [ (2 S) - 3 - [4 - [1 - 

-4 -fc'^U vm^A 7x-;H - 2- (4-3- 
HX>-tr'>x;U7^-;U7$ y) 7o;f>*->] K>y\^bU;U5 0 Omg (0. 
8 5 4 mmol) iC, 4^£^7k^©i?**^>&$ 5 m U ^^^>2. 

5mi^*ux./c 0 ^T-2 ^mw&, ®mz®&%£bTmzmm*DMF 

8m lKig8?U •^'fVT'DtVl/xW; >0. 49ml (2. 56mmol 
) % 2 - (><>^;W-*->*;l/sH— ;U) ^^>x*7*i^D'J K 3 9 8 m 
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g (1. 2 8mmo 1) £0°CT*flnx.fc o 1 B#Mtt#l/fcSL M^KUTHH 

jRfi 4 9 0 mg( 0. 6 4 6 mmol) JR^ 77% 
H-NMR (CDC13) <5 1. 63-1. 80 (2H, n). 1.82-2. 00 (2H, ■), 2.70-3.00 (2H, m) 
, 3. 38-3.49 (2H, m), 3.61-3.93 (4H, m), 4.22-4.45 (2H, n), 5.15 (2H, s), 
5.37 (2H, ■), 6.38 (1H, d), 6.55 (1H, d), 6.78 (1H, d), 6.83 (1H, t), 6 
.93 (1H, d), 7.00 (1H, d), 7.20-7. 60 (13H, n). 7.71 (1H, d), 7.82 (1H, d 
) 

Ig2_ 

2- [ (2S) -1- [4- (4 -h°^»J VArtrfV) 7i-iH - 3- (3- 

utfmtff>&j& ., . . . 

2 - C (2S) -1- [4- [1- {ly'JMf'i/iiM—M -4-tf^ 

7i-;H - 3- (3->7/7x^-» -2-7 9 Dt°;ux;u 
7 7 ^^] MlM^S^M 9 Omg (0 . 6 4 6 mmo 1) *\mWMt 

\sxmi\ 9 5 <dim 5 «t^©^mc«t «&«au 

JRft 5 0mg(0. 0 4 6 mmol) iW 10% 
MS (FAB, m/z) 552 (M+) 

H-NMR (DMS0-d6) <5 1. 70-1. 85 (2H, m), 2.00-2.12 (2H, m). 2.60-2.62 (1H, 
m), 2. 77-2.88 (1H, m), 3.01-3.16 (2H, m), 3.19-3.27 (2H, m), 3.78-3.94 ( 
2H. m), 4.46-4.59 (2H, m), 6.77 (2H, d), 7.02 (2H, d), 7.09 (2H, d), 7.2 
2 (1H, d), 7.31 (1H, d), 7.38 (1H, t), 7.49 (1H, dd), 7.58 (1H, d), 7.73 
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(1H, br), 7. 80 (1H, d), 8.15 (1H. br), 8. 42-8. 58 (1H, m), 9.07 (1H, br) 
, 9.27 (1H, br) 



2- [ (2S) -1 - [4- HV^-4 -t°^'J *J)\sit*i/) 
7x-;l/] -3- (3-7;^;7x;+-» - 2 -rnh°^x;i/7 7 *^;U] 

2- [N- [ (IS) - 1 - C (3-7; VJ-\ -7x-;l/) ^f- 
ju-2- [4- (4-tWJ5W 7i-;H JLi-ji] xjuy 7 ^>(ji 

3c.MBftIl r- 'J yjVitu^m^. 5 0 m g ( 0 . 0 4 6 mm o 1 ) £EfcS3Uf$4£ U 

x;Bt\ 1 6 8 tmnonm^-oxm.mt^m^m^ 

JRS 2 5mg(0. 0 3 0 mmol) W 6 6% 
MS (FAB, m/z) 593 (Ml) 

H-NMR (DMS0-d6) <5 1.65-1.80 (2H, m), 1.95-2.10 (2H, m), 2.28 (3H, s), 2 
. 59-2.70 (1H, m), 2.73-2.88 (1H, m), 3.44-3. 58 (2H, m), 3.67-3.80 (2H, m 
), 3.82-3. 94 (3H, m), 4.62 (1H, m), 6.77 (2H, d), 7.00 (2H, d), 7.10 (1H 
, dd), 7.21 (1H, d), 7.37 (1H, t), 7.42 (1H, d), 7.49 (1H, d), 7.58 (1H, 

d), 7.73 UH.br), 7.75 (1H, d), 8.15 (1H, d), 8.57 (1H, br), 9.03 (2H, 

br), 9.12 (1H, br), 9.26 (2H, br) 

mmm 174 

3- [ (3R) - 3- (OM>*J\'7*-Jl'Ti J) - 4- [4- (4-b°^ 
U ^/U**^) 7 x-;U] fi-Jl] OXT — h- U 7 7M-nRSfetS©£ 



3 - [ (3 S) -4 - [4 - [1- (Oi?)l**i/J]fr#-Jl') - 4 - fcWJ 

>>;kt*s/] 7x-;H -3 - (t -<h*fiJfr#-fr7 z /) - l -7x- 



XH3 
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,U] K>V- h U /l/®£j5jc (2 S) - 3 - [4 - [ 1 - (<>-7;M-*->*7;U 
+C-;U) - 4 - t*X'J ^;M**->] 7 x-;U] - 2 - ( t -7* h*->*^»K-^ 
7= 7) 7Dh°7f->^y^;l/3. 8 7g(7. 7 0 mmo 1 ) £ h;Ux> 7 7 m 
1 K&ft?U - 7 8°CT*7k3t<(bvM 7 7f-^7^^-^A© 1 . OM^^Vig 
$19. 3ml (19. 3mmo 1) «1 0M#U: o CCC^;- 
;H Oml, mWk± Y ') 7 A# 'J 7A©^7jc^ 2 0ml £*ID;i^T'Hiw 

0 :^ LT#<a>n^tt^^i7y-;U3 OmK rh7k Kd75>3 0m 

lom&mmicmmb (3->7K>^) hj7x-=ji/*x7*-7a y 

D=K3. 53g(7. TOmmol) > DBU1. 15ml (7. 70mmo 
1) ^m^T'j!lPx.l WWU/Co ^^ME®*LT#t»n^M^-> U^y 
;I/7^7A7D-7hi7^7^ -T'lS^ lliOMttW^! (E : Z 
= 2:3) tbxntzo 

1R» 2 . 3 3 g ( 4 . 0 0 mm o 1 ) IR* 5 2 % 
MS (ESI, m/z) 604 (MNa+) 

H-NMR (CDC13) <5 1.43 (9H, s), 1.69-1.83 (2H, m), 1.85-1. 98 (2H, m), 2.6 
8 (1H, dd), 2.89 (1H, dd), 3.46 (2H, ddd), 3.76 (2H, ddd), 4.42-4.50 (1H 
, m), 4.52-4.67 (1H, m), 5.14 (2H, s), 5.59 (1H, dd, for Z isomer), 6.20 
(1H, dd, for E isomer), 6.41 (1H, d, for E isomer), 6.42 (1H, d, for Z 
isomer), 6.81 (1H, d, for Z isomer), 6.85 (1H, d, for E isomer), 7.03 (1 
H, d, for Z isomer), 7.11 (1H, d, for E isomer), 7.28-7.50 (9H, m) 
IH 2 

3- [ (3S) - 4- [4- [1- {<y'J)Visr^vti^-)\d -4-h°^'J 
•7;i/7f**>] 7i-;H - 3- (sO-e>X)U7*-)i<Tiy) -i-7-r-;i> 

1 07^M);U©£j£ 

3 0 0 
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3 - COS) - 4- [4 - [l - (^>y;u?r+->*;^t:-;u) -4-t 0 ^ 
y-;w?Mr->] 7x-;u] - 3- (t-^h*^*^— y) -l-Tr- 
r.;U] h ij ;l/ 2 . 3 3 g ( 4 . 0 0 mm o 1 ) £ 4 8Ufcttfl2faK^** 

■9- 2 0 m K y 1 0 m 1 CM U^fiT' 2 4 B#P,gjl# Ufc 0 « 

*^JE@*b^a^#^o - 0 LXnbntzWV$m%DMF 2 0mli:g 
SfU ^vyDk>xfy|/7;V2. 0 9ml (12. OOmmol),^ 
-fcf yx/U7* — ;U?o'J Kl . 0 6g(6. 0 Ommo 1 ) £0°CT'llllx.> 2. 
5 Wlfco B»x*Wfcttffl*ii£: U #Ilfe0J 1 1 iWoHKI 

^k^^MMtt^©M^tl (E : Z=2 : 3) t UT*#/c 0 

JR* 2 . 1 1 g ( 3 . 3 9 mm o 1 ) JR^ 8 5 % 

H-NMR (CDC13) 6 1.70-1.83 (2H, m), 1.86-2.01 (2H, ■>, 2.73 (1H, dd, for 

Z isomer), 2.81 (1H, d, for B isomer), 2.86 (1H, dd, for Z isomer), 2.9 
8 (1H, d, for E isomer), 3.45 (2H, ddd), 3.76 (2H, ddd), 4.11-4.22 (1H, 
m), 4.43-4.49 (1H, m), 5.14 (2H, s), 5.52 (1H, dd, for Z isomer), 5.94 ( 
1H, dd, for B isomer), 6.27 (1H, d, for E isomer), 6.34 (1H, d, for Z is 
omer), 6.77 (2H, d), 6.90 (2H, d), 7.08 (1H, d), 7.26-7.38 (9H, m), 7.49 

(1H, t), 7.56 (1H, d) 
Xg3 

3- [ (3R) -3- (^>Hf>X;U7*-^7Sy) -4- [4- (4-h 9 ^ 

>j^;M-*>0 7x-;u] 7f7U] KyXri-Jy r. h 'J -7Muwmm>& 

3 - [ (3 S) - 4- [4 - [1 - (<> : J)Vit*i'il)\'#-)\') - 4 - t° ^ 
V it i/] 7x-;H - 3- (Ky-eyKfr? t-frTU) - l -7x- 
Ky>f-h 6 9mg (1. 0 8mmol). 1 0 ^ 7 Aj^ffl 2 

3 0 1 
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0mg^^-^2mK dd/ * > 3 m 1 ©fi£*ttfc»#U 1 &£E 

(W/V) x^y-;n OmltcSn^ MffiX—mtWbtZo &J&£ 

-;u^3 0 m 1 lc^LTMTHfett#Ufco «^W*l/C»&ftfcaS 
tt**ftoK*©ft»»tt2 0ml (Cfg^L^T*2B$P H m^b^o 

/v) 7X<h7-t? h- h u ;i/©?i^^T'^ttj u ai»©7 5 ? •> 3 

JRft 0. 3 0 2 g (0. 4 lmmo 1) 3 8% 

H-NMR (DMS0-d6) 6 1.50-1.70 (2H, m), 1.70-1.86 (2H, m), 2.00-2.11 (2H, 
m), 2.33-2.74 (4H, m), 3.01-3.16 (2H, m), 3.18-3.30 (2H, m), 3.31-3.44 ( 
1H, m), 4.51-4.60 (1H, m), 6.81 (2H, d), 6.96 (2H, d), 7.33 (1H, d), 7.4 
3-7.62 (5H, m), 7.74 (2H, d), 7.80 (1H, d), 8.53 (2H, br), 9.08 (2H, s), 
9.22 (2H, s) 

mm 175 

3 - [ (3R) - 3- (^>-t?>X;l/7*-;U7S/) - 4- [4- (1-7* 

i K-f 4 - \£< U VM* is) 7 x OX7 > r 

3- [ (3R) -3 - (^>Hf>x;U7^--;i/7^y) - 4- [4- (4-fc? 
V)i>**is) 7 x-;u] 7f-;u] ^>X7 i i>> — h V 7;M-DlfflMfl l 
0. 7mg (0. 0 1 5mmo 1) *W38flmfcU Hl»J 1 5 8 t^»©»f^ 

3 0 2 
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JRfi 11. 1 m g ( 0 . 0 1 4 mm o 1 ) JR^ 9 5% 
MS (ESI, m/z) 548 (MH+) 

H-NMR (DMS0-d6) 8 1.50-1.82 (4H, m). 1.97-2.10 (2H, m), 2.29 (3H, s), 2 
.34-2.72 (4H, m), 3.22-3.59 (4H, m), 3.68-3.82 (1H, m), 4.57-4.66 (1H, m 
), 6.82 (2H, d), 6, 97 (2H, d), 7.33 (1H, d), 7.43-7.62 (5H, m), 7.74 (2 
H, d), 7.81 (1H, d), 8.60 (1H, s), 9.15 (1H, s), 9.20 (2H, s), 9.23 (2H, 
s) 

mmm 1 7 6 

3 - [ (3S, 1 Z) - 3- (K>-&>X)U7 1-&7 i /) - 4- [4- (1 
-T-fe W ^ 4 - t'^U <J)\/**i/) 7x-;l/] - 1 -7t--;U] O 

3-[(3S)-4-[4-[l - (^<>s;;M-*->*^-;|/).-4-tr^ 
•J -^M+->] 7x-;H - 3 - (^y«tf>x;U7*-;i/7 5 V) - 1 -tt-- 
;U] OV— h 'J/l/ 1 2 0 m g ( 0 . 1 9 mmo 1 ) 3 0 

£ (W/V) x^y-^mlfcflD*.. Sa-Hfflfflibfc. (H^Sfl"e7> 
*-T^ 1 0 (w/v) y 5 m 1 Kigfl?UT^i&T*— % 

2 B#H«#ufco i§»*a*uT».e.nfcM < »*^ifi^J i 5 8 tmn 

JRft 12mg(0. 0 16mmol) JR$ 8. 4% 
MS (ESI, m/z) 546 (MH+) 

H-NMR (DMS0-d6) 6 1.64-1.81 (2H, m), 1.96-2.10 (2H, m), 2.28 (3H, s), 2 
.46-2. 52 (1H, m), 2.67-2.73 (1H, m), 3.47-3. 52 (2H, m), 3.70-3.77 (2H, m 
), 4.11-4.23 (1H, m), 4.56-4. 67 (m, 1H), 5.47 (1H, dd), 6.27 (1H, d), 6. 
82 (2H, d), 6.96 (2H. d), 7.06 (1H, d), 7.28 (1H, s), 7.42-7.49 (3H, n), 
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7.54-7.58 (3H, m). 7.65 (1H, d), 8.02 (1H, d), 8.58 (1H, s), 9.12 (1H, 
s), 9.18 (2H, s), 9.29 (2H, s) 

mmm 1 7 7 

(2S) -N- O-Ti : JJ 7i-;W - 2- (0-fe?>x;U7^-;i/Ti / 
) - 3- [4- (4 -fcf^U 7x-;l/] 7°ot:*>7$ K Hh'J 



(2S) -2- (^y-tryx;^*-^^) -3- [4- [1- i^y-J^ 

( 2 S ) - 3 - C 4 — CI— (f<y Vfr** ist>)\/#-)V) - 4 - fcX 'J >W 
7x-;H - 2- (t-^h+v/*M:-;l/7;y) 7nh s t^f 
;U3 . 9 6 g ( 7 . 9 4 mmo 1 ) £ 4 ji^k7K#0^^+1f>« 3 0ml 
KJgtfU Sfl-C^Bttfcbifco »MIE*9*b»e»ny!:j*sW8**DMF 4 0 
mlfcJgJBU 0 o CT*i?^V7°Dh o ;l/xf-;L/T^ >5. 14ml (2 3 . 8 3m 
mol) ^ <^'>x;l/7t-^A^n'J K2. 10g(ll. 9'lmmol) 

2. 5^naE»ufc 0 »if-7^atB?t^ctLs&«oTMa 
utaM^#/c 0 flu, <> # w# 7A?D7h^7^ -Tf»» usa^ 

IRS 3 . 5 g ( 6 . 5 2 mm o- 1 ) JR$ 8 2 % 

H-NMR (CDC13) <5 1.60-2.00 (4H, m), 2.95 (1H, d), 3.45 (2H, ddd), 3.47 ( 
3H, s), 3.76 (2H, ddd), 4.19 (1H, dt), 4.41-4.49 (1H, m), 5.16 (2H, s). 
6.78 (2H, d), 6.98 (2H, d), 7.30-7.58 (8H, ■). 7.76 (2H, d) 
IS 2 

(2S) -N- (3-7;-^;7x-;l/) - 2- ('OH? >X;l/7 *-)\s7 I J 

3 0 4 
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) - 3- [4- [1- (Ky ! J))/** : sil)\/X-)V) -4 -t'^'J i?JU**i/~\ 

7i-/H 7n\£*>Ti K®£/£ (2S) -2- (^>-t?>x;U7 *-;l/7 
^y) -3- [4- [1- (<V¥)\s**i/-h)\'#-l\') -4 -t'^'J V)Vt* 
is] 7 3.-JI} -faVj-ym/myl. 75g(3. 2 6mmo I) 9J- 
;H OmK fHb Ko75> 1 0 m 1 (Dm&femzfeffl U 1SStK»^ 
hU7A7K«6. 5 2ml (6. 5 2mmol)^ 5 0°CT'-lMftU 
/Co x-r^T-ftfrUfc^ ^^nx.Ti?ftiU ^^DD^>«g 

u mmm i ®ig 1 1 mmommmzz mtmm.£fflz 0 c 9 
ihntzmvm^ t° u > 6 0 m 1 izmm u 3 - 7 ^ j < >xr $ ^ > n£ 

i^ 7 4 7 mg (3. 6 lmmo 1) . WSC7 5 Omg (3. 92mmol) 

A^07h^77-f -THIS b^Mit£^£*#fco 

1R* 1. 8 9 g (2. 9 Ommo 1) 8 9% 

H-NMR (CDC13) 6 1.72-1.83 (2H, m), 1.85-2.00 (2H, m), 3.32 (1H, dd), 3. 

44 (2H. ddd), 3.61 (1H, dd), 3.78 (2H, ddd), 4.04-4.14 (1H, m), 4.42-4.5 

1 (1H, m), 5.32 (2H, s), 6.84 (2H, d), 7.18 (2H, d), 7.28-7. 38 (9H, m), 

7.43-7.50 (2H, m), 7.64-7. 69 (2H, m), 7.77-7. 83 (1H, m), 8.02 (4H, s) 

IH3 

(2S) -N- (3-7;^/7x-;l/) - 2- (O-t? >X;U7 *-)UT i J 
) - 3- [4- (4 -t°^'J i?Jl**i/) 7x-/l/] 7 , Dt°/J->7^ F IF 

(2S) -N- (3-7;^/7x-^) -2 - ('O-fef >X/I/7 *^;U7 $ 

y) - 3- [4- [l- (<yi/)\<Jt*i'ii)\'#->\') - 4 -fcf^u ^;M-*-> 

] 7!-il/] 7ot°jf>7i K9 Omg (0. 1 3mmo 1) ^^ffczM^M 

*g$2 0ml {^ft?b^aT'2^f H m^U/Co 7&J&£@:feLT#£ft/ca»£ 
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hy7;M-pf>»£0. (v/v) 7K£7-trh^ 

JSfl:^*»fco JR* 3 4mg ( 0. 0 6 5 mmo 1) JR$ 4 9% 
MS (ESI, m/z) 522 (MH+) 

H-NMR (DMS0-d6) 5 1.71-1.88 (2H, m), 2.02-2.16 (2H, m), 2.68 (1H, dd), 
2.88 (1H, dd), 3.03-3.17 (2H, m), 3. 20-3. 30 (2H, m), 4.05-4.15 (1H, m), 
4.54-4. 62 (1H. ■), 6.83 (2H, d), 7.10 (2H, d), 7.34 (2H, dt), 7.42-7.50 
(2H, m), 7.57 (2H, d), 7.70 (1H, d), 7.92 (1H, d), 8.38 (1H, d), 8.58 (2 
H, br), 9.13 (2H, s), 9.31 (2H, s), 10.42 (1H, s) 

mmm its 

(2S) — N- (3-7;^7x-^) -2- X/l/7 *-JUT i J 

) - 3 - [4 - (l-T-trh-f^ HV^-4-t°^'J i? 7x-;H 
7 a t°* y 7 : 5 K — h >J 7 M PljSHg©£jK 

(2S) — N — (3-7;^7 7i-^) - 2- (^>-t?'>x;l/7 *r.;U7 ^ 
J) - 3- [4- (4 -bX'J ^;M-*->) 7x-;H 7Ph°/J->7$ K — 

h y 7;1/:*pM8S 8 0 mg ( 0 . 1 5 3 mmo 1 ) ^tfi^TOi: U ^Jfe#J 1 

5 8 t^©^fp{C^0^4k^^^o 

JRfi 3 Omg (0. 0 3 8 mmol) iR¥ 2 5% 

MS (ESI, m/z) 563 (MH+) 

H-NMR (DMS0-d6) 6 1.65-1.72 (2H, a), 1.98-2.12 (2H, m), 2.30 (3H, s), 2 
.67 (1H, dd), 2.88 (1H, dd), 3.46-3.60 (2H, m), 3.69-3.82 (2H, m), 4.04- 
4.16 (1H, m), 4.58-4.68 (1H, m), 6.82 (2H, d), 7.11 (2H, d), 7.33 (2H, t 
), 7.42-7.48 (2H, m), 7.53 (2H, t), 7.70 (1H, d), 7.92 (1H, s), 8.38 (1H 
, d), 8.60 (1H, s), 9.11 (2H, s), 9.12 (1H, s), 9.32 (2H, s), 10.41 (1H, 
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S) 

mmm 1 7 9 

3- [ (2 S) - 2- (K>-t:>X;U7*-;U7^ /) - 3- [4- (4-t°^ 
'J-7;M-*-» 7x^;l/] 7otf*-/| -4-3-K>X7;^> HMJ7 

3- C (2S) -3 -[4- (1 -O t J)U**i/i])l#-J\'-i -tX'J v?;U 
7x-;H -2 - (t-yh + ->«-^7;;) ^D^y] -4 
-3-KOV*-hU;l/©^ 4- [4- [ (2 S) -3-?pd-2- (t 
-7h*->#;Mi*-/U7i /) 7ot:;H 7i^->] t'^'J v^>- 1 -#/Ia-K 
>$K>v^H. 3g (2. 6mmolK 3 - 1 Kn*'>- 4 -3- KX>7 
^ h U 6 8 6 mg (2. 8mmo 1) > 0t®tf7'J7A3 9 Omg (2. 8 mm 
o 1) £^f7l/*;UAT^ RCjgilU 6 5°CT-4 BM#Uc 0 ft»x?->U 

xm 

3- C (2 S) - 2- >X;U7*x;t/7i 7) -3 -[4 - ( 1 -'O 

v^^v^yU'-K-^- 4 - t°^'J i?JU**i/) 7x-;H 7Df>^->] -4- 
3- HX>7- h u;kz>£/& 3- [ (2S) -3 -[4- (l-^^;!/** 
>> # 4 - y *» 7x-;i/] - 2 - (t-7"h^->^ ;i>* 

-)l7iJ) 7*n#*->] -4-3-KX>VxHJ;H. 6g (2. 7mmo 

i) z\mi^<timv>i?**vy®mz.®Mh, m^.v-m.m.wuzo mm* 

xW;>lml (6mmo 1) , >x;^-^o'J KO. 3 4ml 

(2. ?mraoi)«, 2mfBmwuz 0 mB^^m\am^tu mm 
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JRS 1 . 1 7 g ( 1 . 5 6 mm o 1 ) 7 1% 

H-NMR (CDC13) <5 1.70-1.80 (2H, m), 1.85-1. 95 (2H, m), 2.85-3.05 (2H, m) 
, 3.40-3.50 (2H, m), 3.70-3. 90 (5H, m), 4.40 (1H, m), 4.90 (1H, d), 5.15 
(2H, s), 6.71 (1H, s), 6.75 (2H, d), 6.95 (2H, d), 7.01 (1H, d), 7.30-7 
.55 (8H, m), 7.76-7.81 (2H, m), 7.89 (1H, d) 
3 

3 - [ (2 S) -2 - (O-gyxfr? *-*T i S) - 3- [4- (4-h°^ 

3- [ (2 S) - 2- (.O-tfyxfr? *-Jl<Ti J) -3 -[4- (I -< 

_ 3 _ pOV\=. h U ;U9 7 mg (0 . 1 3 mmo 1 ) £ 4 

*if >*iR 3 m 1 fcjgi? U x * y 0 . 5ml ^&T* 4 H Hat# U 

fco aai*«£E9*i/-c»&nfcaaE*T>*-T*i o%^wirs (w/v) 

IRS 3 5mg(0. 0 4mmol) JR$ 3 1% 
MS (ESI, m/z) 635 (MH+) 

H-NMR (DMS0-d6) 5 1.70-1.85 (2H, m), 2.00-2.12 (2H, m), 2.50-3.60 (7H, 
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m), 4.05 (2H, m), 4.50 (1H, n), 6.74 (2H, d), 6.98 (2H, d), 7.21 (1H, d) 
, 7.26 (1H, s), 7. 37-7. 67 (5H, m), 8.30 (1H, d), 8.16 (1H, d), 8.56 (2H, 
brs), 9.18 (2H, brs), 9.32 (2H, brs) 

mmm 1 8 o 

3- [4-7^7-2- [ (2 S) - 2- «iH£ >X;U7 *-/P7 S /) - 
3- [4- (4-t°^U ! J)V** : s) 7x-M 7*otf*->] 7x-^] -2- 
it* V 7 □ t°* ym -h 'J 7 oftlfe$g®£jfc 

2-7-t?f-;U7^y-3- [2- [ (2S) - 2- (O-tf >X;U7 ;U7 ^ 

y) -3 - [4- (4-e^u s?;M-*'» 7x-;H 7d^+->] -4-->7 

3 - [ (2 S) - 2 - (O^ >X;U7^-^;l/7^y) -3 -[4- ( 1 

>^;^+'>^;ufc;U-4-h'^'J^;^+'>) 7x-;H 7d^4-->] -4 
-3-KW-hij;H9'7mg'(0. 2 6mmolK 2-7-t?h7^/7 
^ »J 7 4 . 4mg(0. 5 2 mmo 1 ) &7-fe h *) ^6 m 1 (Cjg 

JBU »^7^7A (II) 7. 3mg (0. 0 3mmo IK MJ-o - h 
UM>X7^ >5 5mg (0. 18mmol)s h'J7*f-;l/7S >9 6mg (0 
. 5 2 mmo 1) £jta*-l^&^bfco *»***U tt»xf-;P*»iBI* 

7^-«U*^l#fco JR» 1 1 lmg (0. 1 5mmo l) JR 
^5 8% 

H-NMR (CDC13) 6 1. 68-1.80 (2H, m), 1.84-1.96 (2H, m), 2.07 (3H, s), 2.7 
5-2.90 (2H, m), 3.40-3. 50 (2H, m), 3.70-3. 95 (8H, m), 4.40 (1H. m), 5.15 
(2H, s), 5.35 (1H, d), 6.73 (2H, d), 6.89 (1H, s), 6.91 (2H, d), 7.22 ( 
1H, d), 7.28-7.47 (9H, m), 7.53 (1H, m), 7.74-7. 76 (2H, m) 
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am 

3 - [4 -7 5 'J J- 2 - [ (2 S) - 2 - (^>-fefyx;l/7 * — JU7 i J) - 
3- [4- (4 -t'^'J i?JV**i/) 7i-;l/] 7*P#4-'>] -2- 

2-7*^^7^ y- 3 - [2- [(2S) -2 - >X;l/7 *-=Jl/7 

^y) -3- [4- (4 - t°^'J ^;M-*«» 7x-;H 7°p**v/] - 4 - v 
7 y 7 x 7^ , J;myf^5 0 0mg^4 ajfettf t**o 
1 Omli:»IU x^y-/l'2ml*jD>LM-e2BBI«»Lfco 

L#&nyt»at*7v*-r*i oxa#rs (w/v) x*y-;w§«ic«js? 

ft***^BHtl 0mllc»»L3^IBia»Lfco *«E*B*LTfl&nfca 
SWc 3 SJEBMbk* 2 5mKS»8m 1 ^iD^LT 5 ^Jn^^L^o 

^lit5«fi»^7^77^HC#U M7;M-p^8&£0. 1% 
#*TTS (v/v) 7Kch7-feh-hU;l/©M^«-e^HlU @fttl©75*:> 

iR* 152mg(0. 19mmol) JR* 30% 
MS (ESI, m/z) 595 (MH+) 
H-NMR (DMS0-d6) 6 

1.70-1.82 (2H, id), 2.00-2.12 (2H, m), 2.55 (1H, m), 2.90 (1H, m), 3.02-4 
. 05 (7H, m), 4. 15 (1H, d, keto form), 4. 30 (1H, d, keto form), 4. 50 (1H, 
m), 6.70-7.02 (4H, m), 6.91 (1H, s, enol form), 7.15-7.70 (7H, m), 8.23 
(1H, d), 8.34 (1H, d), 8.6 (2H, brs), 9.05-9.30 (4H, m) 

mmm 1 8 1 

3- [4-75 v^y-2- [ (2S) - 3- [4- (1-7-bh-T 5 rW;l/-4 
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3- [4-7ii?;-2- [ (2S) - 2- (^>Hfyx;i/7*^;i/7^>') 
-3- [4- (4 -fcf^'J i^M-**» 7x-;l/] yntf*^] 7i-;H -2 
-**v7u\i*>® lib >J7;M-o@^£l 6 2mg (0. 2mmol)£ 
x^-;l/5m lKj*jWU h'Ji^^T^Vl. 5 g ( 1 5mmo 1 ) > if 
Jl 7-tebJi?-\* ^4 3 5mg (3. 5mmo 1) ^itfit'l 4 

m^o. i%#w-r& (v/v) 7kt7* v-b V Jwm&mmT'M&u g 

77^-> 3 ^^^^f a C i JC J; 0 > £gtt&»*£*:o 
iRM 1 1 7mg (0. 13 5mmo 1 ) . W 6 7% 
MS (ESI, m/z) 636 (MH+) 
H-NMR (DMS0-d6) <5 

1.60-1.80 (2H, m), 1.95-2.10 (2H, m), 2.25 (3H, s), 2.60 (1H, ro), 2.90 ( 
1H, m), 3.30-4.10 (7H, m), 4.22 (1H, d, keto form), 4.45 (1H, d, keto fo 
rm), 4.59 (1H, m), 6.70-7.00 (4H, m), 6.90 (1H, s, enol form), 7.15-7.67 
(7H, m), 8.23 (1H, d), 8.33 (1H, d), 8.58 (1H. brs), 9.00-9.30 (5H, m) 
, 9.80 (1H, br, enol form) 

mm 1 8 2 
nmm 1 8 3 
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nmm 1 8 4 

mmu®%&te7u hn>t">mm (pt) mmkzm^xfcizuzo pt 

m®mT\z*irM*>Kfj'?iZo ?tet>*>, «ffA«fcO«Hii£m\ 3. 8%? 
V*^- h Lfco *®M«£^ii1*f^£Sysinex CA-3000^Sii«<i 

HiMSSEa-oiafifflm^tUD immt. 3 1'cti^io^-hu sy 
smex pt ii ommmn.+tm. wBanho^xfx 13.2m 

M^ffc^l^A) 1 0 0 jtz l*Ja>Lteo PTIi^ttfCck^SWJ^U^o If 
flKfc^OigftOttfrDfwDMSO 5 # 1 «/:fe0^3>hD-^U ^ 

> h o-;u© p t& 2 mm&?6mm<t&Mmm®n<Dttmmz*#) (p t 2 



3 1 2 



WO 98/31661 



m-2 



PCT/JP98/00176 
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m/m\ 9 5 ©<fb&#j 

✓VJ l£i K J « *-* | 1— L 1 — 1 |,/J 


6 5 






HSfe^l 9 6 (Dit-a% 


5.8 


<3 
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3 2 
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5.8 


4. 1 
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HMfl 1 6 2 ©fb&$5 


6.6 


4.4 
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mmmi 2 2©^wiN- [3- (3-r^;7i;+-» 

7d tf;U] -4-7; i?M>X7 ;K - h "J 7/M-ufit£ft££, 1 5 

4©-fk^«3- [ (2S) -2 - (^>-fe*>x;l/7*-;l/T$ J) - 3- [4 
- (4 -tX'J i?)UHr*i/) 7x-;l/] y ^>XT;^> ~h'J7 

fr*nim&£* $mm\ 6 7 ©^wi 4 - c us) -1- [4- u-e 

^»j^^r*'» 7i-;H - 3- (3-7;^7x;+-» -2-7°otVU 

jstk mnm 9 5 ~ 1 8 1 T^fc*^©^^®^^*^ 
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mmm i o 4 <oit^ 



o 




• cFjCooh 



HjN NH 

9&m 1 0 5 oit^iW) 




• CFjCooh 



nmm 1 0 6 ons® 
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CH 3 




HN*° O. 




CFXOOH 



H/J NH 
1 0 7 <D{t^ 



HN. o 




2CF 3 CO0H 



HjN NH 
H#50IJ 1 0 8 



HN. o. 




CFXOOH 



3 VI 3 



HjN NH 
HSfeffiJ 1 0 9 <D4t£^ 




o 

II 




CFjCOOH 



H/T NH 

MM 1 1 0 oikSM 
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HjN 



HN 



// V 




Hfi' 



-N 




^ -2CF 3 C0OH 



H 2 N " NH 
H»1 1 5<D{t%ti) 



H,N 




2CFX00H 



1 1 6®fb£& 



HN 





2CF 3 C00H 



H 2 N NH 



1 1 7 6>{b&tt 



HN 



H,C HN V 
O 





2CF,C00H 



HjN NH 

mum 1 1 8 <z>i\&m 
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HN 



HN - .0. 



HO 

o 



2CF,C00H 



H 2 N^NH 



IW1 1 1 9 CD^bt 



HN 



HN 



H,C-\ 





2CF 3 C00H 



u H 2 N ^NH 

mum \ 2 0 <Dit&® 




2CFX0OH 



0 HjN^^NH 

mmm 1 2 1 ©{b£$ 




2CFX00H 



HjN NH 

1 2 20)N- [3- (3-7Sv/:7i/*5» tfjU] -4-75v 
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CF 3 C00H 



H 2 N "NH 

1 2 20)4- [3- (3-75v/7i/4v) tf;U2i JUm=E-< JUS 



o 

.A 
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HN NH, 



1 2 3 <Dit-£® 




NH 




2CF 3 C00H 



HN NHj 
1 2 4 CDft^ 



H,N 




NH 




2CF 3 C00H 



H/J NH 

rnnm 1 2 5 ©ft-^ 
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HN 



-2CFX00H 




HjN NH 



mm& 1 2 6 cat 



£4 




2CFX00H 



1011 2 70N 



H 2 N "NH 
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3 u v ^ 
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HjN NH 
3fefc09 1 4 0 0{b£^ 
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' 0 
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H/J 

H^^NH 
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HO 
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H 2 N NH 
IWJ 14 7 ®1t£W) 
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H»1 5 0<D3- [ (2S) - 3- [4- 




H»1 5 1C03- [ (2R) - 3- [4- {4- WJ'J*** 
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4- tf^'JvJU**:-/] 7iCJl.] -2- (XiS«>^;i'7*-il'T5>) T'ntf* 




5 3 W3- t (2S) - 2- {1$^*)\,?*-)\>T\J) -3- [4- 




1 5 3 <D3- [ (2 S) - 2- Cf*>;uU7*:^U7S/) -3- [4- 
(Jf 7iXJH yn^4rv] '«>*7$5;> MJ7P 
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nnm 1 8 5 

2-T-trhT^ K-3- [4-TSiV-2- [ (2R) - 2- (4-7S>V 



(3R) - 3- t-7h*->*;l/«7; y-4-t Kp*->7* v> 

15. Og (46. 4mmolK h 'J xf-yl/7 5 >6. 4 7ml (46. 4mmol) 
*f h7tFo75> 2 3 0 ml KjgflPU MT^oo^fK 4ml 
(46. 4mmo 1) &fln;L 1 5#H«#Lfco ^C^tB»^IM^i:«9^ 
4U it&(c?k5 g N *JMfc*tf**-hy*Al. 8 g (46. 4mmo 1) &m 

tmpl\. 5 mmuft-uzo m*rzz.ic 1 ss^h7K*7k»»* 2 0 0 m 1 &m 

;U=2 : K v/v) T«||!!La«^^»*»fco 
JR* 10. 2 g (32. 8mmo 1) W 7 1% 

1H-NMR (CDC1 3) 5 : 1.42 (9H, s), 2.66 (2H, d), 3.65 (2H, dd), 4.00 
(1H, ddt), 5. 14 (2H, s), 7. 35-7. 40 (5H, m) 
IH 2 

3-b Ko+->- 4-3- KO 1 /- h »J;l/©^JSfc 

3-t Kd + ->-4-3-K3cH#K2 2. 3 g (8 9. 7mmo 1) F5h 
KU7-5 2/ 3 0 0 m llc^L/cfeO(C^aa^x^;H9. 7ml (2 0 6 
mm o 1 K h 'J x^;t/7 ^ > 2 8. 7ml (2 0 6 mmol) ^0 °CT'iDX./c 0 

4 



xgi 



3 4 4 
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SfiTl 0I?IBHX&& M^j£^*LT#bn^m^> ? ^+^>4 5 0 
ml(c^LM7KMJ7;l/^oy ^^x;i/^y^l7. 4ml (1 1 7mmo 1) , 
fU i»21. 8ml (2 6 9 mmo 1 ) % 0 VT*lM*-tz 0 MUVl 8l$fflflt#ik 

(1:1)18 0mHC^L^t>©{Cl^7k®^h»J«7A7K^9 0ml 
(9 0. Ommo 1) £gfiT?in;L;fco *<Dtt 4 fflBHXftfe »«E£«E®*U 

iR» 9. 2 9 g ( 3 7. 9 mm o 1 ) W 4 2 % 
MS (FAB, m/z) 246 (MH+) 

1 H-NMR (CDC1 3 ) 6 : 5. 63 (1H, br), 6. 96 (1H, dd), 7. 23 (1H, d), 7. 79 
(1H, d) 
IS 3 

(3R) - 3- t -7 h*is*iJlstf-JlT i J - 4 - (5 -i/T J — 2 -3 — K 

7i;+-/) 7*>aK:/*/i/©£fifc 

(3R) - 3- t -7F + ->^;l/^-yV7^-4-h Kp*->"/* i'K'O 
vM>l 0. 1 6 g (32. 8mmo 1) ^h;l/i>l 0 OmllC^U 3-t K 
n*->- 4-3- K^>7-h U-/H0. 5 g (42. 7mmo 1) „ h 'J7x-^ 
y 1 1. 2 g (4 2. 7mmo 1 ) > N, N, N' , N* — r h^TVUT 
7S?*4/#*S/T5 K7. 4 g (42. 7mmo 1) **&TiQX.. 

3 4 5 
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J&ffl: 11. 9g (22. lmmol) HX^ 6 7% 

1H-NMR (CDC1 3) 6 : 1.47 (9H, s), 2.90 (2H, t), 4.03 (1H, dd), 4.15 
(1H, dd), 4.40-4.50 (1H, m), 5.19 (2H, s), 7.01 (1H, d), 7.30 (1H, s), 

7.35-7.40 (5H, m), 7.92 (1H, d) 



(1R) - 1 -^>v>o*i/#;Wi-:^;M^;U-2- (5 ->7/- 2 -3— K 

(3R) -3- t-7h*i'1}J\'#-frTZ J- 4- (5-->7/-2-3- 
K7x;4-» ^y^>;;Hl. 9g (22. lmmo 1) £ 4 i!£i&fl;7k3t 

© ^^-+-9- >mt 120ml izmm u o °c-e i mm, m^xmM-v 2 mmtw 
itio tem^&L&bftizm&m^**>±mi**»0metmm (1 : 

1 n v/v) 5 0ml«s $frM£ML^lbl^£i#fco 
iRfi 6. 1 g (12. 9mmo 1) JR$ 5 8% 
MS (BSI, M/Z) 437 (MH +) 

1H-NMR (DMS0-d6) 6 : 3.02 (2H, d), 3.94 (1H, ddt), 4.30 (1H, dd), 4.34 
(1H, dd), 5. 16 (2H, s), 7. 26 (1H, dd), 7. 32-7. 40' (5H, m), 7. 54 (1H, s), 
8. 03 (1H, d), 8.52 (2H, br s) 

xms 

(3R) -4- (5-'>7y-2-3-K7xy^*» -3- (4->7>"<V 

(1R) - 1 -<yVx2*i/ii)V#-)\sl3-)V-1 - (5-^77-2-3- 
K7i; + «» xf;l/7^-9A 9 d U K4. 7 3 g ( 1 0 mmo 1 ) , 4- 
•>7;£lig2.9g (2 0mmolK 1 - h b V 77-/1/ 

3. 0 g (2 2 mmo 1) N h'Jx\^;U7S >6. 1ml (4 4 mmo 1) £v>*o 
o^>50ml fcJ&JSPU *&T. 1 - ( 3 -it* f-;l/7 ;;7p - 3 



IS 4 
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-^jUijj^'Jyf i mWt&4. 2 g (2 2mmo 1 ) SrflDX., 1 0»U 

murmur- immmwttzo 7kzijax.x5Lfoz&±i. vtan/ ?>zm& 
?7 4- cvmj-> :mm^^=2 ■. k v/v) t^ssl^l^^/co 

iR* 2. 8g(5. Ommol) JR$ 5 0% 

1 H-NMR (CDC1 3 ) <5 : 2. 93 (1H, dd), 3. 08 (1H, dd), 4. 13 (1H, dd), 4. 30 
(1H, dd), 4.94 (1H, dddd), 5.14 (1H, d), 5.19 (1H, d), 6.96 (1H, d), 
7.03 OH, dd), 7.28-7.33 (5H, m), 7.72 (2H, d), 7.86 (2H, d), 7.88 
(1H, d) 
IS 6 

2-7-tr>7^ K-3- [2- [ (2R) -3-x^-^;|/t:--'l/-2- (4 
-•>7/^>W>U/7^y) 7°U$*^ -4-->7/7x^/l/} TtVJim* 

(3R) -4- (5-'>7y-2-3-K7xy*>» -3- {A-^7J< 
yVJJlTi;) 79vM'<>i?M. 2 8 g (2. 2 7mmo 1) . 2 -7-fe h7 
^ K7^U«y^;l/9 7 5mg (6. 8 1 mmo IK b V X 
-;U) *X"7^ >4 1 5mg (1. 3 6mmo 1) > HJi?\rt/7$ >0. 9 5ml 
(6. 8 1 mmo 1 ) . : J* f-JVM&T i K0. 5 m 1 £7* h- h V /1/8. 0 m 1 
&Wt'<7'J7 2±5 6mg (0. 2 3mmo 1) ^^Tria^ 9 0°CX 

1 2^p B m^L/c 0 ^<&s*L^t>n/c^»^';^y^5A^civ^' 

57 4- (?dp*;1/A : y ^y-;l/=3 0 : K v/v) TffilS! L^S4t£tl 

iR* 9 9 1 m g ( 1 . 7 1 mm o 1 ) 45^ 7 5 % 
1*17 

2-7-t?b7S K-3 - [4-7$ 2- [ (2R) - 2- (4-7$SV 
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$Mf7l/ lF'J7/^oifi!i£0M 

2-7-feh7S K-3- [2- [ (2R) -3-xh^i/A;l/«-2- 
(4->7My7-f^7W) 7°otf*7] -4-777 7x-;U] 7*U;U 
^f/l/3 9 8 mg (0. 6 9mmo 1) £x?7-M. 0mli:8»U 4gU£ 

«[flaK*©y***-v«« i o. o m i 2 1 mfflmwLtz 0 

(10. 4mmo 1) &JJ0>U ^jST' 1 2W#L/; 0 ^l£g*LT*§S>ft/;: 
n-7 hr^-f-tcttU M 7;M"n@^£0. 1 % (v/v) #*-^^>7Ki7 

IRS 1 18. 6mg (0. 1 5mmo 1) JR* 2 2% 
MS (ESI, M/Z) 553 (MH +) 

1H-NMR (DMS0-d6) 5 : 1. 17 (3H, t). 1.96 (3H, s), 2.81 (1H, d), 3. 66 
(3H, s), 4.08 (2H, q), 4.23 (1H, dd), 4.31 (1H, dd), 4.76 (1H, br s), 
7.28 (1H, s), 7.44 (1H, dd), 7.53 (1H, d), 7.73 (1H, d), 7.90 (2H, d), 
8. 01 (2H, d), 8. 87 (1H, d), 9. 28 (2H, s), 9. 32 (2H, s), 9. 35 (2H, s), 
9.42 (2H, s), 9.68 (2H, s) 

mm 1 8 6 

(3R) -3- (4-7;^W^7U) -4- [5-7^77-2- 
(2 -*/P**->-2-**Vx^;l/) 7x^*7] 7? 7$ Z1K'J7;1/^D 

2-T-ZYTi K-3 - [4 -7 i TV- 2- [ (2R) — 2 — (4 -7 S 7 

3 4 8 
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jm/J-fr — h VyMnWf&BLl 18.6mg (0. l Smmol) £6*I£i& 

h^7 7^-lc#U M^M-pg^O. 1% (v/v) #Wr£7k£7-feb 

JR* 5 6. 8 m g (0. 0 8 1 mm o 1 ) JR$ 5 4 % 
MS (ESI, M/Z) 470 (MH +) 

1H-NMR (DMS0-d6) 6 :2.27 (2H, t), 4.02 (1H, dd), 4. 19 (1H, dd), 4.72 
(1H, br s). 6.78 (1H, s), 7.35 (1H, s), 7.43 (1H, d), 7.90 (2H, d), 
8. 02 (2H, d), 9. 10 (1H, d), 9. 31 (4H, s), 9. 42 (4H, s) 

mm 18 7 

2-T*hTi K- 3 - -2- [ (2R) 

~;u-2- (4 - ; J^=f-)Vij)W<^^)]/^yV^)^Tl /) 7*ptf*v/) 7x- 

)V\ TP } ) ?Jl> V U 7 P^S?i£©£jj£ 

Xgl 

(3R) -4- (5-->7;-2-a-K7x; + -» -3- (4->^3\>U*7 

(1R) - 1 -^>^a*>'#;i'#-/M^;u- 2 - (5-i/7;-2-a- 
K7x;+-» Ji^;l/7>^-9A ij K2. 0 5 g (4. 3 3mmo 1) . 4 
^;l/#;I"<*'Ol/£m#ia. 2 5 g (6. 4 9mmo 1 ) s 1 - 1 Kp*-> 
^V 1 / h U7V"-^9 9 4 mg (7. 3 5mmo I) , b V^?J\/T i >2. 7 1 

ml (19. 4 Bmmo 1) *y^oo>-^^2 5 m n=»»U 3jc»T^ 1- 
( 3 - : Jt =f-)\s-7 ;;7d fc°;t/) - 3 -xfy^;^^-f 5 KtttiftttLl. 4 1 g 
(7. 3 5mmo 1) 1 0#R3«#U ffi^T^fiT 1 8 l$li8«#Lfco 
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;u=3 : k v/v) vm®i%mib&Mzmz 0 

iR» 2. 30g(3. 76mmol)iR^ 87% 

1H-NMR (DMS0-d6) S : 2. 96 (3H, s), 2.97 (1H, dd), 3.07 (1H, dd), 3.12 
(3H, s), 4.16 (1H, dd), 4.30 (1H, dd), 4.89-4.99 (1H, m), 5.14 (1H, d), 
5.20 (1H, d), 6.97 (1H, d), 7.02 (1H, dd), 7.29-7.33 (5H, m), 7.44 (2H, 
d), 7.80 (2H, d), 7.88 (1H, d) 

K-3 - [4-T5 5V-2- [ (2R) -3-xh + ^« 
-JV- 2^- (4-^yf;^;W;Kv i /^b7;;) ^n#*->] 

(3R) -4- (5-->7;-2-3-F7x;+>» -3- (4-i^^;l/ 
^;l//^^;K>«/>f;I/7;;) ^B^y^H. 7 6 g (2. 8 8mmo 1) > 
2 -7-t? hT ^ KT? VJlMSf-M. 2 4 g (8. 6 3mmo IK MJX (2 - 
yfyl/7i^;l/) *X7^ y 5 3 6 mg (1. 7 3mmo 1) . hU^^;l/7^ > 
1. 2 m 1 (8. 6 3 mm o 1 K <J * ?JV*>)\/AT i K0. 5 m 1 £7-tr h U ;l/ 
10ml {C?g$ U 11^7 LI 0 m g (0. 2 9 mm o 1 ) ££j&TiO;U 
1 0 0°CT-5. 5B*MHlJ*Lfco »«*«*L»&nA:»TO*S/y*y/U^^A 
4- (^on*;l/A : ^y-;l/=3 0 : K v/v) -??flMSL 
fcg^ y -;H. 5 m 1 imffl U 4 ££&4bfcfc© 15ml 

-^20. 0ml IzmmU &»7>*-$A9 7 4 mg (10. 1 3mmo 1) £ 

3 5 0 
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U V l )7»*ufm&0. \% (v/v) #W-TS7KiTHr h- h y^©«^* 
fremiti U B««©7v^i/g>*aW^*1-5CtC<tO««ft^!l*#yi:o 
JR* 5 3 6mg (0.7 7mmol) W 2 7 % 
MS (ESI, M/Z) 582 (MH +) 

lH-NMR (DMS0-d6) 6 : 1. 08 (3H, t), 1.96 (3H, s), 2.81 (2H, d), 2.90 
(3H, s), 2.99 (3H, s), 3.64 (3H, s), 4.07 (2H, q), 4.24 (2H, t), 4.70 
-4.79 (1H, m), 7.30 (1H, s), 7.42 (1H, d), 7.48 (2H, d), 7.70 (1H, d), 

7. 84 (2H, d), 8. 69 (1H, d), 9. 10 (2H, s), 9. 32 (2H, s), 9. 67 (1H, s) 

mmm 1 8 8 

(3R) - 4- [5-75SV-2- ( 2 2 :-^^rVxf;l/) 7 
x/*->] - 3- (4 -yyf-/U*/I//<t^/U^V'/>rA/7 5 >0 7^>^ h 
'j7;l/tD||!i|(D^ 

2-7-b h7^ K-3- [4 -7 5 5V- 2- [ (2R) -3-xh + ->i?;l/ 
^;U-2- (4 f^/W^'f MV^;l/7 ; ;) 7ntf*v/] 7x 
T>? VJm*** h 'J 7;U*oB^i&l 5 1 mg (0. 2 2mmo 1) £ 
6 6 m 1 izmm U 6 0 °CT 3 fcHHI&N-So LTif bftfc 

awn**** Y7 : s)\<mtm&&wsviiV)v*%m\ttzmmbmLWt 

o?h^'7 7^-I^U h 'J 7;M-a»£0. 1% (v/v) ^Wt-S7Xi7 
-tr h— h U ;U<DM£&ire&tB U g ft^<D 75^-> 3 £ £ IC 

JRA 4 9. 2mg (0. 0 8mmol)W 3 7% 
MS (ESI, M/Z) 499 (MH +) 

1H-NMR (DMS0-d6) 8 : 2. 69 (1H, d), 2.74 (1H, d), 2.87 (3H, s), 2.98 

(2H,s), 4.22 (1H, d), 4.26 (1H, d), 4.60-4.76 (1H, m), 7.30 (1H, s), 

7.40 (1H, d), 7.48 (2H, d), 7.50 (1H, s), 7.88 (2H, d), 8.32 (1H, d), 

3 5 1 
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9. 02 (2H, s), 9. 26 (2H, s) 

mmn i 8 9 

(3R) - 4- [5 -7 ^ V J -2 - (2 2 -^^7xf;|/) 7 

x;+->] - 3- (4 -a^+wi^vvVA^rs y) 7*>s? hU7/u* 

2-7*bTi K-3- [4-7SSV-2- [ (2R) - 3 -x b*->#,i, 
^;U-2- (4 -^^ ^;l/^;U/<^-r7K>V>fyU7 $ 7) 7*p^+->] 7i 
-4/] T^UA^fcy^ HJ7WD|fil5 4mg (0. 0 8 6 mmo 1 ) & 

6 ft&fcife 4 m 1 u 8 0 °c-e 2 *hhibm-*o ®m%ik lt*§ zntz 

D7h^7^-i:#U h'J7^n»o. 1% (v/v) ^W1-S7Ki7 
-fe h — h U /i/©«£»jreStfi U @»©7 7 ? ^ 3 >*a*g%i*l-sc: tJC 

4Xfi 10.5mg (0.0 2mmol))Rf 2 1% 
MS (ESI, M/Z) 472 (MH +) 

1 H-NMR (DMS0-d6) 5 : 2. 75 (2H, d), 4. 24 (2H, d), 4. 60-4. 76 (1H, m), 
6.79 (1H, s), 7.36 (1H, d), 7.45 (1H, d), 7.48 (1H, s), 7.90 (2H, d). 
8. 02 (2H, d), 8. 32 (1H, d), 9. 04 (2H, s), 9. 25 (2H, s) 
HJfeflJ 1 9 0 

2-7-t?h7* K-3 - [4-7 5 >>V- 2- [ (2R) -3-xh + -W 
-JV-2- [4- (h'n'J 1 -a/M£=j!/) ^yyVA/7^ y] 7°n^^ 

•>] 7 7 * y «y h y 7^08**0*/* 

XS1 

(3R) -4- (5—>7y-2-3-K7iy*'» -3- [4- (fn^ 
>- 1 -#;l/*'x;i/) ^>'/>f;l/7 ^ /] 7"* VS^V y/WD^fife 
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(1R) - 1 -sOiSaf-i/ljJltf—JU/l-fr- 2 - (5- ->7 7-2-3- 
F7iy^-» jc^yU7>^-^A ?n 'J K2. 0 g (4. 2 3mmo 1) , 4- 
h'D U i?y- l -rt;u,-K-;u) gcJ&S&l. 0 2 g (4. 6 5 mmo 1 ) s 1-tK 
p*v"<>V b U 7V-;U6 3 Omg (4. 6 5mmo 1) % h 'J X* A/7 5 V 
1.3 0ml (9. 3 lmmo 1) ^-^dd^>4 0mli:giU ftftT\ 1 
- (3-^^f;l/7= y^af;l/) - 3 -x^/l/rt^iM * 9 0 

mg (4. 6 5 mmo 1) ZtaL 1 oaiBffltoU ft^tlflTl 8«»L 

/Co **io^.T»e>*flt± u * * n a y. 9 yzmmmmt l^i^otii 

JR4 2. 6 1 g (4. 0 9 mm o 1 ) W 9 7 % 

1H-NMR (CDC1 3) 8 : 1.83-2. 02 (4H, m), 2.95 (1H, dd), 3.08 (1H, dd), 
3.37 (2H, t), 3.64 (2H, t), 4.15 (1H, dd), 4.31 (1H, dd), 4.89-5.00 

(1H, m), 5.13 (1H, d), 5.20 (1H, d), 6.97 (1H, d), 7.02 (1H, dd), 7.29- 
7.33 (5H, m), 7.54 (2H, d), 7.79 (2H, d), 7.88 (1H, d) 
1*12 

2-7-feh7$ K-3- [4-7$ SV- 2- [ (2R) -3-x^5/« 
-71/- 2- [4- (t'oy^>-l-*;t/«) ^y^;l/7;;] 7o#* 

(3R) - 4- (5 -i/77 - 2 -3- K7x/ + -» -3 - [4- (b'n'J 
1 -#X/**x;i/) ^ y] 6 1 g (4. 0 9 

mmo 1) % 2-7-feh7$ K7?VA/®Mf-M. 8 2 g ( 1 2. 6 9 mmo 1) . 
h 'JX (2-y^7^;l/) > 7 7 3 mg (2. 5 4 mmo 1) N hU 

x^;l/7 i >1. 7 7 m 1 ( 1 2. 6 9 mmo 1 ) s f-;l/*;W*7 ^ K0. 5 m 1 
^7-b^-hU;H 4mHCi&JS?U SH^^M 0 3mg (0. 4 2mmo 

i) zmmx-jjaz., i o owimmmwttzo mm^^in^ntzmm^ 

3 5 3 
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v/v) T?fM!!Lfc&, i^y-;MmlMU 4 ®j£mbik%<DiS**V 
ymm 0 m 1 Z1mx.mUT* 1 8B*fiilSi#Lfco ifc^T, &i££®£Li#btl*: 
^^^^7-^2 0ml K&j^U &$?7 7 ; e-7Al. 1 8 g ( 1 2. 2 6 m 
mo 1) £Jn;lx MTfl 4«plB!t»Lfco *IM^*LT»&ftfcMtt** 

7 * -tctfU h »J 7;M-p^$?£0. 1 % (v/v) ^W1-^7Kt7Hr h «J 
JR* 6 8 0mg (0. 9 4 mm o l ) M 23% 

1H-NMR (DMS0-d6) 6 : 1. 16 (3H, t), 1.78-1.91 (4H, m), 1.95 (3H, s), 

2.79 (2H, d), 3.34 (2H, t), 3.47 (2H, t), 3.64 (3H, s), 4.07 (2H, q), 

4. 25 (2H, t), 4. 73 (1H, ddt), 7. 31 (1H, s), 7. 43 (1H, dd), 7. 52 (1H, d) 

, 7.58 (2H, d), 7.80 (1H, d), 7.84 (2H, d), 8.69 (1H, d), 9.09 (2H, s), 
9. 33 (2H, s), 9. 65 (1H, br s) 

m&m 1 9 1 

(3R) - 4- [5-7;^;-2 - (2-AW4'>-2-t+Vxf;t/) 7 
x7^] - 3- [4- (hfn'j 77- 1 -ij)^-)V) ^>>/^;l/7? y] 7* 
7 ym V U 7 a Bltttt0&Ji& 

2-7-ferh7^ K-3- [4 -7 S 77- 2- [ (2R) - 3 -*J\/tf*i/J\/- 
2- [4- (h'oU-7 7-1 —h)\,#-)V) Kyy«(JV7Z 7] 7°p#*7] 7 

2-7-t?h7^ K-3 - [4 -7 S 77-2- [ ( 2 R) - 3 -*7;M*:*7;l/- 
2- [4- (tfo'J 77- 1 Xy^)I/7; 7] 7ptf*7] 7 
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2-7-tr h7i K-3- [4 -7 5 » J - I - [ (2R) -3-ih*'>£;U 

#-ji-2- [4- (h°o u -Jy- l -^;u^-;w) iv x /<iA/7 I 7] 7d# 
*•>] 7x-;l/] 7 ? 'J A»BM h V 7;U:fro»Itt6 1 0 5 m g (0.15ra 
mo 1) *68SiS»6rali:»»U 4 0°Ct?2^ Mfc 6 OtTlffl 

0. 1% (v/v) #Wr-57K<i:7-feh-hU;l/©M^^T'^tbL, SW«I<D7 
(3R) - 4- [5-7$ -2- (2-AM^->-2-^Vxfyl/) 7 

x;+->] -3- [4- (fp'j^-i-rt^**-^) ^yy;i/7$/] 7 

JR* 18. 2mg (0. 0 3mmo 1) JR* 2 0% 
MS (ESI, M/Z) 525 (MH +) 

1 H-NMR (DMS0-d6) 6 : 1. 75-1. 92 (4H, m), 2. 70 (1H, d), 2. 76 (1H, d), 
3.35 (2H, d), 3.47 (2H, t), 4.24 (2H, d), 4.70 (1H, ddt), 6.81 (1H, s), 
7. 46 (1H, d), 7. 49 (1H, s), 7. 57 (2H, d), 7. 88 (2H, d), 8. 33 (1H, d), 
9. 15 (2H, m), 9. 27 (2H, s) 

2-7-trh7 5 K-3- [4-75i>;-2 - [ (2R) - 3 - rt/MMr •>;!/- 
2- [4- (fnUi^y- 1 A/T i S] 7d^->] 7 
x 7 ? U ;l/g?^ f-^l/ MJ 7 a&W&<D&fSL 
lR* 32.8mg (0.0 5mmol)iR$ 3 3% 
MS (BSI, M/Z) 580 (MH +) 

1 H-NMR (DMS0-d6) 8 : 1.76-1.91 (4H, m). 1.95 (3H, s), 2.73 (1H, d), 
3.34 (2H, t), 3.48 (2H, t), 3.65 (3H, s), 4.26 (2H, t), 4.64-4.77 (1H, 
m). 7. 32 (1H, s), 7. 44 (1H, d), 7. 55 (1H, s), 7. 59 (2H. d). 7. 73 (1H, d) 
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. 7.88 (2H, d), 8.67 (1H, d), 9.13 (2H. s), 9.33 (2H. s). 9.63 (1H, s) 

2-7tMi K- 3 - 14 -T OS J -2 - [ (2R) - 3 -ilfrtf* i/jU- 
2- [4 - (t°n «J y>- 1 -*;UtK-;1/) W-fA/7W] ^D#*5/] 7 
x-;u] 7^1) ;u» h 'J 7 d 

jRfi 1 3. 2 m g (0. 0 2 mm o 1 ) 1 3 % 

MS (ESI, M/Z) 566 (MH +) 

1H-NMR (DMS0-d6) 6 : 1.77-1.91 (4H. m), 1.94 (3H, s), 2.76 (2H, d), 
3. 35 (2H, t), 3. 47 (2H, t), 4. 27 (2H, d), 4. 63-4. 76 (1H, m), 7. 36 (1H, 

s), 7.41 (1H, dd), 7.53 (1H, d), 7.57 (2H, d), 7.69 (1H, d), 7.86 (2H, 
d), 8.70 (1H, d), 9.19 (2H, s), 9.33 (2H, s), 9.50 (1H, s) 

MUM 1 9 2 

K-3- [4-7S5V-2- [ (2R) -3-x^->^ 
-)V-2- [4- (k'^'Jv^l/- 4 7a#*->] 
7i-;l/] V Jm* f-fr — h U 7 a ^igo^ 
2-T-ferhT^ K-3 - [4-7;^;-2- [ (2R) -3-xh^->*;l/t: 
-;U-2- [4- (f^U -7;U- 4 ^VvVyUTS,/] 7*n#*i/] 

4 - ( 1 - t - 7* hJri/iJJm-fr- 4 - 'J S^M^S/) £H#$?xf-;l/0 

4-k Kn*->3cJt#B*x?-7H. 7 g (10. 2mmo 1) , l-t-7*h*-> 
*;U?J-:-;l/-4-t Kn + i/tf^y yyi. 7 6 g (9. 3mmolK h'J7x- 
;l/*X7 4 >2. 4 4 g (9. 3mmo 1) &r h?t Ko75>4 OralC^U 
7 7*-7*7;l/**>®-7xf7H. 6 2 g (9. 3mmo 1) £g&Tjta*-Bfc£#LA:o 

3 5 6 
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M 1. 5 7 g (4. 5mmo 1 ) W 4 4% 

1H-NMR (CDC1 3) 5 : 1.38 (3H, t), 1.50 (9H, s)1.70-1.80 (2H, m), 1.90- 
2.00 (2H, m), 3.30-3.41 (2H, m), 3.63-3.75 (2H, m), 4.35 (2H, q), 4.55 
(1H, m), ' 6. 90 (2H, d), 8. 00 (2H, d) 
1*12 

4 - ( 1 - t - y b4-S/rt;i/tf-;i>- 4 - t'^'J ^cE»©^ 

4 - ( 1 - t -zf 4 - f^'J V/Mr*i/) ^m#^f-^ 

8 4 7 mg (2.4 3mmol) ^;-^5 0ral«U 1 MfomttJ- 
h 'J «7 Ajg&£ 5 m 1 £#Q;i 3 BF^i&T-fit^Uio £«£SiSU 

iR» 6 9 7 mg (2. 2mmol) 9 2% 

1 H-NMR (CDC1 3 ) 5 : 1. 50 (9H, s), 1. 70-2. 00 (4H, m), 3. 30-3. 40 (2H, m) 
, 3. 65-3. 75 (2H, m), 4. 60 (1H, s), 6. 95 (2H, d), 8. 05 (2H, d) 
IH3 

2-7-tr hT5 K-3- [A-7i Vj -2- [ (2R) -3-i^^;l/t* 
-;u-2- [4- (k°^'J 4 ^>V^;i/T^7] ya^+->3 

(1R) - 1 -^y^o^v^Utf-yMf-;!/- 2 - (5-i/7y~2-3- 
K7x; + i/) iWV^-OA *n»J Kl. 3 3 g (2. 8 lmmo IK 4 

- ( i - 1 h^i'jjjvx-ji- 4 - b'^y v>;m-^» gmssa. 1 0 g 

(3. 1 Ommo IK 1 - h Ko*i/^y V h 'J 7V-;M 1 9mg (3. 1 0 
mmolK MJ -xf-;l>7 S >0. 8 6 m 1 (6.19mmol) ^^^dd^> 
3 0ml l£«j»U *&Ts 1 - ( 3 - V/l-toT I J 7u bVl/) - 3 

i 9 3mg aiommoi) zijqx.. 1 oftmmwu 
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15ml 2-7-tr h7i K7? V JlfflM f-M. 2 1 g (8. 4 3mmo 

IK hi) 7. (2-^Wx-;l/) ^X7^ >5 1 3mg (1. 6 9mmo IK 
h U x^;l/7 $ >1. 1 7 m 1 (8. 4 3 mmo 1 K it* f-;U*;UA7 ^ KO. 5 m 
1 ^iD^./Co Hf^^^^A6 9mg (0. 2 8mmo 1) ^^lX-M^ 

1 0 O^-ei^it^U MlcB»<^9A3 Omg (0. 1 2mmo 1) £i0 
tl \ 0 0°C-e4i^p H ^L/Co &i£&@i:U# £ftfc^m£*>U#y;l^5A 
•^D7hr77^- Wod*M : ^ ?/-;U=3 0 : K v/v) TflflSL 
x^;-;l/5ml ICjgfl? U 4 M^t?^©^^^^ « 3 0 m 1 £ 

71/2 0m 1 KfcAPU ^7>^-^A4. 0 g (41. 6 3mmo 1) ^ 

^T5 8B#Pai»L/-co ®m*'2i£iTmh>tifcmmz*t* Kr^a^ 

7/M-p@*£0. 1% (v/v) ^W1~^7K<!:7-trh-hU7l/©M^iiT^ttl 

iRS 5 14mg(0. 6 1mmol)iR$ 2 2% 
1H-NMR (DMS0-d6) 6 : 1. 16 (3H, t), 1.72-1.89 (2H, m), 1.95 (3H, s), 
2.04-2.17 (2H, m), 2.79 (2H, d), 3.03-3.18 (2H, m), 3.20-3.32 (2H, m), 
3.66 (3H, s), 4.04 (2H, q), 4.23 (2H, d), 4.66-4.79 (1H, m), 7.06 (2H, 
d), 7.28 (1H, s), 7.44 (1H, dd), 7.53 (1H, d), 7.73 (1H, d), 7.81 (2H, 
d), 8. 46 (1H, d), 9. 18 (2H, s), 9. 34 (2H, s), 9. 67 (1H, br s) Ii|B#iC 2 - 
7-feh7~ K-3- [4-7 5 5>>-2- [ (2R) -3-1^^/1/^1/ 
-2 - [4- (tX'Ji^/l/-4-t+i/) ^^7^/1/7;;] -fa$*i/] 7x 

3 5 8 
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jRft 104mg (0. 12mmol) JR$ 4% 

1H-NMR (DMS0-d6) 5 : 1. 16 (3H, t), 1.19 (3H, t), 1.72-1.89 (2H, ra), 
1.96 (3H, s), 2.04-2.17 (2H, m), 2.78 (2H, d), 3.03-3.18 (2H, m), 3.20- 
3.32 (2H, m), 3.66 (3H, s), 4.08 (2H, q), 4.11 (2H, q), 4.22 (2H, d), 
4. 66-4. 79 (1H, m), 7. 06 (2H, d), 7. 29 (1H, s), 7. 44 (1H, dd), 7. 52 (1H, 
d), 7.75 (1H, d), 7.82 (2H, d), 8.46 (1H, d), 9.20 (2H, s), 9.33 (2H, s) 
, 9.65 (1H. br s) 

$mm 1 9 3 

(3R) - 4- [5-75vV-2- (2-^;I/t^>>-2-t+Vxf;l/) 7 
x^->] - 3- [4- (l- e^U v?;l/-4-^^-» 

K-3- [4-T5 5>y-2- [ (2R) -3-x|> + ^;P 
jjC.n/U-2- [4- (bX'jy;l/-4-t+i') 07>f;l/7^] T'ptf+v'] 
7i-;H 7? U^SMfvl/ rh'J7Mo^f 5 1 Omg (0.6 lmmo 
1 ) Om 1 fcffifiSU h'JxW;V1. 7 0ml (12.18m 

mol), xf;l/ fi»J|7 5 2mg (6.0 9mmoD* 

to^aifi Q^iHa^L^o M£g*LTf# &ttfc»s«5* 6 ssbsbu 4 
* Kxs/^Mt^e^ffls/y *yA/*3tei««i-r*afiKa*#^n^ 1**77 

*-lc#u h>J7;u^Dg^i?^o. 1% (v/v) #WrS7KiT-feh-h>J;u 

JR» 3 2 5mg (0.4 8mmol)JR$ 7 8% 
MS (ESI, M/Z) 568 (MH +) 

1 H-NMR (DMS0-d6) 8 : 1. 70-1. 87 (2H, m), 2. 02-2. 15 (2H, m), 2. 29 (3H, s) 
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, 2.68 (1H, d), 2.74 (1H. d), 3.48-3.58 (2H, m), 4.11-4.28 (2H, m), 4.60 

-4.72 (1H, m), 4.81 (1H, br s), 6.80 (1H, s), 7.07 (2H, d), 7.45 (1H, d) 

, 7. 48 (1H. s), 7. 82 (2H, d), 8. 33 (1H, d), 8. 62 (1H, s), 9. 14 (2H, s), 

9. 17 (1H, s), 9. 26 (2H, s) 

mmm 1 9 4 

K-3- [4-7* 5>y- 2- [ (2R) 
2 - [4- (h°p y i?y- l ^W'f ;U7 $ y] yu#+ 

2-7-feh7^ K-3 - [4-7$ yy- 2- [ (2R) -3-x(> + ^H' 
-;u-2- [4- (fcTpyyv-i 'OV>r;t/7 5 y] 7o#* 
•>] 7x-;l/] 7? y;i/$?x?-;u b »J 7;M-pS^J£©£j& 

Xgl ' ' 

4 - (If d U y>- 1 3cH#»0^ 

tfn»Ji;>1.0ml (1 2mmo 1) 5rt*^U^>3 SmlKiSJBU 
4-^DD7;«l» 2 1 g (1 Ommo 1) £jta;U 3 0$MBHHfcU 

JRS 2. 33g(9. 13mmol)iR$ 91% 

1H-NMR (DMS0-d6) 5 : 1. 04-1. 11 (4H, m), 2.55-2.64 (4H, m), 7.34 (2H, d) 
. 7.55 (2H, d) 
1*12 

2-7-trh7$ K-3 - [4-7S^y-2- [ (2R) - 3 -jh 

-/u-2- [4- (t*P«; 1 -x;i/*-;i>) ^>v>r/i/7 ^ y] -/p^* 
•>] 7 x -;u] 7 ? y >m/ f-;u h y 7 ;u* p e^K^o^ 

3 6 0 
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(1R) -1 -*ly'Jv*i/1iA/#—A// s f-Ar-Z- (5-y77-2-3- 

K7x;+-» xf-^T^-^A ?n'J Kl. 5 0 g (3. 1 7mmo IK 4 
- (tfo 'J 1 -x;l/*x;l/) £H#® 8 9 1 mg (3. 4 9 mmo 1 K 1 
-t KP+S/O'/h 'j77-/M 7 2 mg (3. 4 9 mmo 1Kb 'J^f^T 
^VO. 9 7 ml (6. 9 8mmo 1) ^-^od^>3 lralC*»U ?K&T. 
! _ ( 3 - i;yn tT /W) - 3 -xf-;l/#;U*KiM i K£B% 6 6 9 

mg (3. 4 9 mmo 1) «n*~ 1 O0BWU tt^TSar* 1 7 NMttt L 

LM^^o iK^rc©t>©^7-bh-hy;H 2rali:»»U 2-7-fcr 
h7i KT^U/Hftyf-^l. 3 6 g (9. 5 lmmo 1) . . HJ X (2-y^;l/7 
x x;1,) *X7-f >5 7 9 mg (1, 9 Ommo 1) . h 'J xf-^7 $ >1. 3 3 m 
1 (9. 5 lmmo 1) , i?^f;l/twl/A7 5 KO. 5ml &lMZ-tz 0 fc^T\ 

8mg (0. 3 2 mmo 1) *SflTJn^.N 1 0 OtTlUFWU 
llt»^i?^A3 5 mg (0. 1 4 mmo 1) £#0*. 1 0 0 °CT' 3 B^lift L 
/Co ffO'2-7-t?h7^ K7^U;Hftyf-^7 0 Omg (4. 8 9 mmo 1K b 
iJX *X-7-r >2 5 Omg (0. 8 2mmo IK h Vx 

f;l/7;>3ml (21. 5 mmo 1) s »^i?9A3 3mg (0. 1 3 mmo 
1) Ztiaz-s 1 0 0°CTM{d2. 5l$|yHt#Lfco ^^SiLffbtl^S^^ 
i/>J^yVl/^-5A^uv h^77^- (?dd*;1/A : /U= 3 0 : K 

v/v) T*»»Lfc&. x^;-;l/3rali:MU 4 8£lfrfb7k*©*:>**-fr 
V&&3 0ml^lST2 2BSR3ai#Lfco i»£®£U#b*i/c 
M«*x^y--rt/3 0mlC*J»U IffiLT^-VM. 0 g (2 0. 8 2 mm 

o i) £jtax.> m^T3 9«rtffl«»Lfco »«*s*Lr»&nfc»H«i**^ 

4 -left U h'J7;l/tDBffil|40. 1% (v/v) #Wf-&7k£7-fe hx HJ;W 

3 6 1 
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iRi 4 8 6 mg (0. 6 4mmo 1) JR* 2 0% 

1H-NMR (DMS0-d6) 8 : 1. 17 (3H, t), 1.61-1.68 (4H, m), 1.94 (3H, s), 
2. 81 (2H; d), 3. 12-3. 29 (4H, m), 4. 08 (2H, q), 4. 21 (1H. dd), 4. 28 (1H, 
dd), 4.76 (1H, br s), 7.29 (2H, s), 7.44 (1H, dd), 7.53 (1H, d), 7.72 
(1H, d), 7 90 (2H, d), 8.00 (2H, d), 8.86 (1H, d), 9.11 (2H, s), 9.33 
(2H, s), 9. 67 (1H, br s) 

|5jB$fC 2 -7-fe b7$ K- 3 - [4-7; s JJ-l- [ (2R) -3-x^>> 
*/l/*K— A/-2- [4- (h'n ijy>-l-XM^l/) O */<< JV7 i J ] -f 

JR* 2 0 7rag (0.2 7mmol)JR$ 8% 

1H-NMR (DMS0-d6) 5 : 1. 15 (3H, t), 1.17 (3H, t), 1.61-1.68 (4H, m), 
1. 95 (3H, s), 2. 82 (2H, d), 3. 12-3. 29 (4H, in), 4. 08 (4H, q), 4. 21 (1H, 
dd), 4. 29 (1H, dd), 4. 76 (1H, br s), 7. 29 (2H, s), 7. 43 (1H, dd), 7. 51 
(1H, d), 7.74 (1H, d), 7 90 (2H, d), 8.01 (2H, d), 8.87 (1H, d), 9.08 
(2H, s), 9. 33 (2H, s), 9. 64 (1H, br s) 

mmm 1 9 5 

(3R) - 4- [5-7SSV-2- (2-^M^->-2-t+Vxf;l/) 7 
x/*f] - 3- [4- (hfn'J : Jy- 1 -x;l/*^;l/) Ky W;i/7 $ J ] 7 

2-7-fch7* K-3- [4-7SSV-2- [ (2R) -3-x^->M 

^;i/-2- [4- (trolly- i -x;u*-/i/> W^;i/7iy] 
7x-;u] 7*'J/Hk*f-d/ 

b- iJ7WDffll|2 6 9mg (0. 3 5mmo 1) &6&3©!fi»l 4mllc§ 

3 6 2 
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U h'J7;l/*D»K*0. 1% (v/v) ££*37k£7*h-M;U®fi&Jg 

srem u mm? v <? i/ a y*m&m+h z. t\z «t o ^l^^^o 

jRft 14 6mg(0. 2 2mmol) W 6 2% 
MS (ESI, M/Z) 561 (MH +) 

1 H-NMR (DMS0-d6) 5 : 1. 58-1. 70 (4H, m), 2. 71 (1H, dd), 2. 75 (1H, dd), 
3.12-3.20 (4H, m), 4.20-4.30 (2H, m), 4.64-4.75 (1H, m), 6.80 (1H, s), 
7.46 (1H, d), 7.47 (1H, s), 7.90 (2H, d), 8.02 (2H, d), 8.33 (1H, d), 
9. 03 (2H, s), 9. 27 (2H, s) 



3 6 3 
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nmmi 9 6 : n- [4- [i-t^ms K-r;i>-4-e^us^M-*'>] 7 

X ^;U] — N- [2- (3-7;v^;7xy+-» x^;U] X;l/7 7^ «® 
-M7;U;to@^&<D&/& 

•>^»Ji?>3.0 2g ( 1 5. 0 mm o 1 ) . 4 h o 7 x 7 -;l/2. 0 9 g 
( 1 5. 0 mm o 1 ) N h 'J 7 x-WX7 ^ >4. 7 2 g ( 1 8. 0 mm o 1 ) £x 
h5tKD77V50ml fcfeffiU T'/y^M'VllW;!/ (4 0 % WUx 
7. 8 4 g (18. Ommo 1) Z^VliU Ltz Q 

JRS 2. 7 4 g (8. 5mmo 1) 5 7% 

H-NMR (CDC 13) 6 1.50 (9H, s), 1.75-1.86 (2H, m), 1.92-2.03 (2H, m), 
3.36-3.43 (2H, m), 3.67-3.75 (2H, m), 4.58-4.64 (1H, m), 6.98 (2H, d), 
8.20 (2H, d) 

rH2 1 - t-7>*->#;u*'-;u-4- (4-7i;7xy+>» twjy 

l-t-7h + ^^*-;l/-4- (4-^hD7x/+v/) t°^'J^>2. 7 4 
g (8. 5mmo 1) 0ml lC7gj$U 1 0^7-77A^2 0 
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M 2. 5 9 g (8. 0 2mmo 1 ) JR* 9 4% 

H-NMR (CDC 13) 6 1.47 (9H, s), 1.63-1.75 (2H, m), 1.82-1.93 (2H, m), 
3.22-3.32 (2H, m), 3.68-3.78 (2H, m), 4.71-4.80 (1H, m), 6.63 (2H, d), 
6.76 (2H, d) 

IS 3 3- + 'OV-bVJW&lfc 

2-^d^x^;-m 7 1ml (10. 0 mmo IK 3—>7;7*;-;i/ 
1. 4 3 g (12.0mmol), h«j7xiM77-f >3. 1 5 g (12. Omm o 
1 ) *f^h Fp77> 10 0ml IcfcMSU 77^*M>H^xf;v 
(4 O%'h;l/xvgjj0 5. 2 2 g (12. Ommo 1) «rSaT?iBiL-ftJI»Lfe 

4X» 1. 6 3 g (7. 2 mm o 1 ) JR$ 7 2 % 

H-NMR (CDC13) 6 3.67 (2H, t), 4.32 (2H, t), 7.14-7.19 (2H, m), 7.28 
(1H, d), 7.40 (1H, dd) 

IH4 3- [2- [ [4- (1 - t-'?b*i'1lM-/U-A-V'<Vi>A'* 

1 - t-^h^'>^;U^-;l/-4- (4-7;;7x^^) b'^'J^>6 1 6 
mg (1. 9 1 mmo 1) N 3 - (2-7n^x KyV- h'J/M3 2m 

1 (1. 9 lmmo 1) s 3*4"b#y»>A 6 3 4 mg (3. 8 2 mmo 1) .fcSMf- 
/WA7; K2 OmlMU ft»*U«>^2. 6 4 g (19. lmmo 1) £ 



WO 98/31661 PCT/JP98/00176 

JR« 3 3 4 mg (0. 7 6mmo 1 ) JR$ 4 0% 

H-NMR (CDC13) 6 1.48 (9H, s), 1. 63-1.78 (2H, m), 1.81-1.96 (2H, m), 

3. 22-3. 32 (2H, m), 3. 52 (2H, t), 3. 66-3. 76 (2H, t), 4. 17 (2H, t), 4. 23- 

4.31 (1H, m), 6.63 (2H, d), 6.82 (2H, d), 7.14 (1H, dd), 7.16 (1H, d), 
7.26 (1H, dt), 7.38 (1H. dd) 

1*15 x;1/*Mx^;ud£/& 

Xfrfrmm. 2 1 g (15. 8mmo 1) &x*y-;l/3 Oml 8 0 

JRS 2. 1 5 g (12. 8mmo 1) 8 1% 

H-NMR (CDC 13) 6 1.33 (3H, t), 4.07 (2H, s), 4.27 (2H, q) 

Ig 6 )dd x^-;I#KxfA'©^ 

X;U*ft»xf-;H. 4 3 g (8. 5 Ommo 1) **+S/*ftU >4. 6 m 1 
( 5 1. 0 2 mm o 1 ) icjta^L 1 0 0 °CT- 5 WMiatiM&m Lfco «iR*fS4 

JR» 1. 5 0 g (8. 0 4mmo 1) JjX$ 9 5% 

H-NMR (CDC 13) 5 1.38 (3H, t), 4.38 (2H, q), 4.60 (2H, s) 

lH 7 N- [4- (1 - t-7h*$/**iK-^-4-lf^y $W**->) 7 
x-=.;u] — N— [2- (3-->7;7x;4-» r*-f /Uftlftx 

3 6 6 
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3- [2- [ [4- (l- t-7>*i/#;u#-;i/-4-e^ysw**'>) 7 
xh + ->] M;U3 3 4 mg (0. 7 6 m mo 1Kb 

■Jif;t/7; >2. 7 9ml (2 Ommo l) 0ml «btfU^ 

> l 0m l <DM£fe1&WzfeMU ^T^oPX;l/*-«xf;n. 5 0 g 
(8. 0 4mmo l) £jta;L, ffifl 5 l$fSHK#Lfco i>*ppy 

JR» 2 9 9 mg (0. 5 l mmo l) JR$ 6 7% 

H-NMR (CDC 13) 5 1.34 (3H, t), 1.47 (9H, s), 1.69-1.81 (2H, m), 1.87 
-1.99 (2H, m), 3.35 (2H, ddd), 3.69 (2H, ddd), 3.98 (2H, s), 4.06 (2H, 
t), 4.09 (2H, t), 4.30 (2H, q), 4.44-4.52 (1H, m), 6.92 (2H, d), 7.01 
(1H, t), 7. 06 (1H, ddd), 7. 24 (1H, dt), 7. 34 (1H, d), 7. 39 (2H, d) 

X@8 N— [4 — [1 -7-fe M 5 K-f to- 4 -fcf^'J^;M-*S/| 7x-;H 
— N— [2- (3-7v^>7x; + '» if;H Z;P7 7 ^/Hffi — hU 

N— [4- (1 - A/- l-HI*) 7x-;U] 

-N- [2- (3 -i/7;7x;+'» xf;l/] *;l/7 r ^>f;l/iijxf ;l/ 
2 9 9 mg (0.5 1mmol)^;-il/3mll«U 4 jgjfe^bk*© 
0 m 1 ^IB^WSlT! 2 0^ffl«^LA:o ft^Tx »&g*L 
*ibft*:?£@$j£x.*y -;H 5 m 1 Al. 5 g 

(15. 6 mmo 1) &fln>U Sfi-P5 5B&lffl«#Lfco »«*S4LT»&nA: 
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D7h^7^-l:#U HJ^M-nS^^O. (v/v) 7K£7 

0J4ml (6Jmmol),xf/l/ 74? $ ^- h i£gfc&3 7 0 mg 
(3. Ommo 1) £!H#dJ0X.> liStl 8WLt tt^T. 7§&£@£L 

JRS 14 4mg (0. 19mmol) W 3 8% 
MS (BSI, m/z) 518 (MH+) 

H-NMR (DMS0-d6) 8 1. 70-1. 85 (2H, m), 2. 01-2. 14 (2H, m), 2. 29 (3H, s), 
3. 45-3. 57 (2H, m), 3. 69-3. 83 (2H, m), 4. 04 (4H, dd), 4. 18 (2H, s), 4. 72 
(1H. br s), 7. 05 (2H, d), 7. 20 (1H, dd), 7. 31 (1H, t), 7. 35 (2H, d), 
7.39 (1H, dd), 7.50 (1H, t), 8.62 (1H, s), 9.16 (1H, s), 9.22 (2H, s), 
9.28 (2H, s) 

197: (3 R) - 3 - (3 -7$ ^^x-^^^^W - 3 - 

( 4 - y > f ;w 7^r ^7 ; ; ) -?v\**yWs i JA' bU7 



3 6 8 
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g (5. 2mmo 1) . 3-7; JOX7i iS> ZUfiBMfil. 2 g (5. 7mmo 

1) %\**)*jyz 5mlMU *&T> l- (3->M*;U7S y^DhVU) 
- 3 -xf;l/*;l/t:^'f i K £$£1. 2 g (6. 2 mmo 1 ) £-fln*L SfiT? 
1 7B«BIW*Lfco ««SE*9*L#&nA:M«l*->'J tiffr*? A^o? 

tf «J V 3 0 m 1 t "J * 5^l/*;UA7 £ K 3 0 m 1 Cbm&i&&Kt&M U 4 - i> 
**A/ilfr><*4n&£LWIk 1 <Dit&W 9 9 5 mg (5. 2 m 

mol) N 1- (3 ->M =f-)]/T\J-?u\Z)V) -Z-x.*foi]M i J4l K 
imm. 2 g (6. 2 mmo 1) *mmax.MMX* 1 8B#|U]«#L;fco 

/v) 7Ki74?h-hU;i/oa^»jre*tBU IM0^^->3^I^ 

mtz z. t k J; *) &mit&mzntzo 

Um. 6 4 2mg (1. 0 3 mmo 1) W 2 0% 

H-NMR (DMS0-d6) 6 2.89 (3H, s), 2.94-3.02 (2H, m), 3.00 (3H, s), 5.05 
(1H, dd), 5.13 (1H, d), 5.17 (1H, d), 7.28-7.38 (5H, m), 7.44 (1H, d), 

7.51 (2H, d), 7.57 (1H, dd), 7.88 (1H, d), 7.93 (2H, d), 8.11 (1H, s), 
8.99 (1H, d), 9.05 (2H, s), 9.32 (2H, s) 

MMMl 9 8: (3R) - 3- (3-7;J>;7x-^/l"<t'f*) -3- 
[4- (fcToiJ ! Jy- 1 -#;l/*\=ju) Kyyjfrr i J] -fatty&Kyy 

g (5. 2mmolK 3-7W^>X7v^V HiilJg (5.7mmo 

3 6 9 
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1 ) £ £ V y y 3 5 m 1 »c»»U JKfcTs 1 - ( 3 - ^ f-*7 ^ / 7*p tVU) 
- 3 -if;l/*;l/ ! J-:^'f ^ K %6K%1. 2 g (6. 2 mmo 1 ) n ^fiT 

5 7 4 U M^Ts 4&£&tt7k3^7**1fy«3 OmlMU 

fcf'J S^3 Oml ti^^m^AT; K3 Oml®|g^Il^flL> 4- 
(hfn U $»- 1 $JBL#|t 1 ) 1. 1 3 g (5. 2 

mm o 1 ) x 1 - ( 3 - } Jt iJzfu f )V) - 3 -^f-JVij Jl^'M i K 
iiil. 2 g (6. 2 mmo 1) £JiJfc&DX.Mfi-? 1 8NrPsW^L/co 

(v/v) 7ki7-feh-bU;u©M&&ire&liiU gW^77^'>3^H 
JR* 10 9mg (0..nmmol)JR$ Z% 

H-NMR (DMS0-d6) <5 1.79-1.97 (4H, m), 2.94-3.02 (2H, m), 3.34-3.39 (2H, 
m), 3. 44-3. 52 (2H, m), 5. 07 (1H, dd), 5. 18 (2H, s), 7. 29-7. 38 (7H, m), 
7.44 (1H, d). 7.59 (1H, dd), 7.87 (1H, d), 8.00 (2H, d), 8.11 (1H, s), 
9.03 (2H, s), 9.08 (1H, d), 9.32 (2H, s) 



H»J1 9 9: (3R) - 3- (3-7;^;7i-;^;W/l/) -3- 

[4 - (tin y : Jy- 1 -tuv^-ji) <yV4Ji7 i /] 7*p e*>$? h y 



(3R) -3 - (3-7;^;7i-;W;Mt'f;l') - 3- (4 -vM^l/rt 
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^^^K^/^l/T;;) ■faV*y&'<>i?J\' h U 7;k*nRrIfcifi 1 0 

lmg (0. 1 6mmo 1) ^S&4mlC^U 4 0tt5WL/: a 

Wt£ (v/v) *i7-bh-hy;i/OS^»ire»l±lU mwoyytisa 

i&4 4 1 mg (0. 0 8mmo 1) W 4 7% 
MS (BSI, m/z) 426 (MH+) 

H-NMR (DMS0-d6) 6 2. 89 (3H, s), 2. 98 (1H, dd), 3. 00 (3H, s), 3. 27 (1H, 
dd), 4.86 (1H, ddd), 7.54 (2H, d), 7.67 (1H, dd), 7.72 (1H, dd), 7.80 
(1H, ddX 7.87 (1H, dd), 7.93 (2H, d), 9.16 (2H, s), 9.47 (2H, s), 9.49 
(1H, d) 



HJfeflj 2 0 0 : (3 R) - 3- ( 4 -ft /MS* 4 )V7 I J ) - 4- (3 

-T S : JJ 7 x J ~?9 >S£ h 'J 7;M-pBt&ig©&j£ (3«J 119® 

(3R) -3- (4-7$^^>7^;t/7$y) -4- (3-7v^7x; 
+ -f^yWt^i-^ — h •J7Mo1^||14 6 6mg (0. 7 3mmo 1) * 
Wakl 0mHcgj»L4 0°CT6l$M#L*:o ttft***S*L»&tiyi:» 

h'J7^nftK*0. 1%£W"TS (v/v) 7k£7-t? 

iR* 1 7mg (0. 0 3 4 mmo 1) JR* 5% 

3 7 1 
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MS (BSI, m/z) 386 (MH+) 

H-NMR (DMS0-d6) 6 2.75 (2H, d), 4.12 (1H, dd), 4.24 (1H, dd), 4.62-4.77 
(1H, m), 7.32-7.42 (3H, m), 7.54 (1H, dd), 7.93 (2H, d), 8.02 (2H, d), 
9. 17 (2H, s), 9. 28 (2H, s) 

0 1 3- [4-7*^-2- [2- [4- [2- (£'j>>>-4- 

DV) x^;i/] ^y^/^jvr i y] xh*->] 7x-;i/] 

xmi 4 - [ 2 - ( t? >; v? >- 4 ;u) if-;n 

4 - ($>'x b U ;M (H»42. xm l ©4t£ 

^5) 4. 8 0 g (16. 8mmo 1) £-f b^h Vu7?>l 0 Oml{C^$-ti: N 
*^Ts TKS^ b y^A6 2 Omg (15. 5mmo 1) 3 0 5Ht£N& 

Mi:MLT3 0^Lfc o try *JV-l-7)Vr\i Kl. 3 8 g (12.9mm 
o 1 ) 2 0 ^Pam^Lfto 'Bt«x^;l/£ffltfi»j&<t LfMot&lL 

n^fttdm®** 9 J -)\>Z 0ml{-«£-£l 0K/<5 5"7AHR*3 0 0 
m g £SD;i7kfll#£T 2 0 B^Stft Uz 0 b M£g£c LT*§ £> 

tl££SM£^±kI?3 0mll«^4 0 0 C-£-Bfc3i#Lfco 

JR* 2. 7 g (0. 0 0 8 mmo 1 ) JRsp 9 2 % 

If§2 2-7-t?b7; K-3- [4-->7y-2- [2- [4- [2- (fcf'J 
^>-4--ou) x^;H ^>V-f;U7^y] i^>>] 7x-;i/] 7?'J;i# 

2-7%b7i K-3 - [4-^7^-2- ( 2 -7 ^ y x h**» 7x-;l/] 

3 7 2 
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7? ViVmtl-fr g&i£l. 5 g (4. 4 1 mmo 1) ^^^f;H/l/A7; K 

5 0mli:»»U h U xf-yU7 ^ >l. 8 4 ml (13. 2 mmo IK 1-t 
Kn*<>^>Vb UTV— /U6 5 5 mg (4. 8 5 mmo IK l-(3-5> 
^ ^/U7 X J ~fxz £;!/) - 3 -x.*A>i]M t J<( i K£IM&9 3 0 mg (4. 8 5 
mmolK 4- [2- U 5> >- 4 -- f/U) xf/l/] $&*Bfc £S&ig 
1. 1 0 g (4. 8 5 mmo 1) £in;i^T?-l!fe8#Lfco * * u a ^ * y%mtii 

MJ7^D^0. l%£fr*-S (v/v) 7Kd:7-irh~h';;V©S^»T 
iRfi 8 0 Omg (1. 5 6 mmo 1 ) TO 3 5% 

H-NMR (DMS0-d6) 6 1.96 (3H, s), 2.82-2.98 (4H, m), 3.76 (3H, s), 3.78 
(2H, dt), 4. 30 (2H, t), 7. 02 (2H, dd), 7. 10 (2H, d), 7. 17 (2H. d), 7. 32 
(1H, d), 7.42 (2H f br), 7.63 (2H, d), 8.42 (2H, d) 

IS 3 3- [4-7ivV-2- [2- [4- [2- (fcf V *J >- 4 

2-7-trh7^ K-3- [4-->7^-2- [2- [4- [2- (fji?>-4 
hU7;M-DBI$t&8 0 Omg (1. 5 6 mmo 1) *x*y-/HmK 4&£ 
^y-;U5ml^«/S?$-fr. ^K7>*-«>A4 4 3 m g£iD;i-l&8#Lfco 

373 
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(v/v) 7K<hT-tr h-h U;l/©^^T^tBU g&^©7 5 ? -> a 

iR* 7 Omg (0. 1 Ommo 1) W 13% 
MS (ESI, m/z) 475CMH+) 

H-NMR (DMS0-d6) 6 2.90-3.29 (4H, m), 3.69 (2H, dt), 4.25 (2H, s, keto 
form), 4.27 (2H, t), 6.82 (1H, s, enol form), 7.33 (2H, d), 7.37-7.49 (2 
H, m), 7. 66 (2H, d), 7. 78 (2H, d), 8. 33 (1H, d), 8. 67 (2H, d), 8. 71 (1H, t 
), 9.08 (2H, br), 9.27 (2H, br) 

m&&\2 0 2:2 - (2 R) - ( 4 -7 ^ V J 1> V4)\>T I >0 - 5- (3- 
im 2- (2R) 5 t-^h + ^M:-;V7i;-5-hKn + ->-^> 

(15mmol) s h- 'Jif^7; >2. 1 g (1 5mmo 1) £x h5 t Fn7 
5>75ml K7&j$U W7Dn41ifM. 4 3ml (1 5mmo 1) £ 
0M»L^ o ^U)fc^ti}«^ljiii{-^^i^*U MIC7K5 g> 
7k^>ft*7|^ h U 7 AO. 5 7 g ( 1 5 mmo 1 ) ^KftTiin^ 1. 5 B$|gHft# 
L/Co M&m* 3 0 m 1 j&0«fiT?JII- 1 B#fgJ£# ttz 0 fflSt*?* 

JR* 1. 6 7 g (5. 2 mm o 1 ) JR$ 3 5 % 

H-NMR (CDC 13) 5 1.40 (9H, s), 1.60-2.10 (4H, m), 3.60 (2H, t), 4.40 

(1H, m), 5.20 (3H, m). 7.40 (5H, m). 

3 7 4 
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M2 2- (2R) 5 t-T'h + v'rt/l/JtC-rt'TS 7-5- (3->7;7x 

2- (2R) - t-7>*->#;U#-;U7S y-5-fc Kp*'>— 
^7-7 ;U6. 7 7 g (2 lmmo 1) ^fh7k Kn77>l 0 5ml»c8j»U 
3 -i/TV 7x;-M 7 4 g (2 3 mmo IK b 'J 7 x-;U*X7 >6. 6 
g (2 5mmo 1) . 7»/y*/U«K>tt^xf-^/ (4 0%h^«) 1 0 g 
(2 3mmo 1) *tail»CM$lffl«#Lfco 8«£fNt LT£&nfc89<Bl 
&mx^;l/£tttbjgjK£ LTttSjfcftoTfcSU »**«*LT»&nfc» 

iRfi 4. 7 9 g (11. 3mmo 1) ft* 5 4% 

H-NMR (CDC13) <5 1.42 (9H, s), 1.70-2. 10 (4H, m), 3.95 (2H, t), 4.40 (1H, 
m),5.10 (lH,br),5.20 (2H, m), 7.06-7.10 (2H, m), 7.23 (1H, d), 7.35 (5H 
, m) 

M3 2- (2R) - (4-7Si?;W'f^7 5;) - 5- (3-7 i 'J 

2- (2R) - t--7\>*i/t>J\<#-)\s7l 7-5- (3-i/7;7x;+i/) 
^y^jft^yy^/i^fM 79g(ll. 3mmol)£4N 

tl^t7'h^i/^;U^-;l/^^^PPy ^>5 7ml 4-->7V 
£<I#®1. 6 g ( 1 1. 3 mmo IK 1 - 1 Kp*5"OV h U 77*-;l/ (#7k) 
1. 6 8 g ( 1 2. 4 mm o 1 K h U if7W7 ^3.5ml ( 2 4. 8 mm o 1 ) £ 
to^./Co *i$T 1 - ( 3 - 2>y ?7l/7 i;7*P tf;l/) - 3 -xf;W;l/t:-^^ S 
Ktt»«2. 4 g (12. 4 mmo 1) Lfco »»xf-;l/£jfttH8ji 

3 7 5 
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5 m K £*bk*& 3 0 (W/V) x^-;MmK 4 N £ft7k 

**^^**>»«4 Oml£Jn;t-lftat#Lfco ««E*e*Lfe©^s 7 
y^-T^rl 0K£W"*5 (w/v) i^y-;WS«5 0 m 1 (f * SfiT-Hftat 
#Lfco ««iE*9*LT#&nys:»fMSf 2 5 * K-rWl/gtt^^MS/ 

u * w*3iaww t -tsaaBWia*!* * n h 7 ^ - icft u h 7 ;m- d 

#®£0. l%^tr£ (v/v) 7Kt7-bh-hy^oS^«iiT»aiU gift 

JR* 1 8 7mg (0. 2 9mmo 1) JR$ 1 8. 2 % 
MS (ESI,m/z) 426 (MH+),424 (MH-). 

H-NMR (DMS0-d6) 5 1.20 (3H, t), 1.80-2.10 (4H, m), 4.10-4.20 (4H, m), 
4.50 (1H, m), 7.30 (1H, d), 7.40 (2H, m), 7.55 (1H, t) 7.95 (2H, d), 
8.05 (2H, d), 9.10 (1H, d), 9.20 (2H, br), 9.30 (2H, br), 9.38 (ZH, br), 
9.45 (2H, br). 

mm 2 0 3: 2 - (2 R) - (4 -7 $ f JJ KyVJfrT 5 7) - 5- (3 

1*11 2- (2R) - (4-7^; 7*^1/7 ^) -5 - (3-7 5 7 

2- (2S) - (4 -75 7/-07W;l/75 >0 -5- (3-7;^;7i 
7*7) -^y^ySSif/l/iXf^ r.h»J7;l/*oftSWftl. 9 g (4. 4 6 m 
mo 1) 4 0 o C-e4B#r B W#tfCo »&*e*LT*§&ftfcg&S«B 

/77>f-i:MU h 'J 77M-n@flg?£0. lK^W** (v/v) 7k<h7-trh- 
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iR* 3 4 7 mg (0. 5 5mmo 1 ) W 2 0% 
MS (ESI, m/z) 398CMH+), 396CMH-). 

H-NMR (DMS0-d6) 5 1.80-2.10 (4H, m), 4.13 (2H, t), 4.50 (1H, m), 7.30 

(1H, d), 7.40 (1H. d), 7.40 (1H, s), 7.52 (1H, t), 7.95 (2H. d), 8.10 

(2H, d), 9.00 (1H, d), 9.20 (2H, br), 9.38 (2H, br), 9.40 (2H, br), 
9.52 (2H, br). 

mmm2 0 4 : 4 - (3-7i^7x/^) - 3- [ [1- ceu 

l- (tru y >- 4 -- f/io -tf^u 4 Miu 

(34mmol) ^^PP^>3 4 0ml ffl#U V*f-fr1btoUy\ K 
1 m K — U A/ 1 0. 4 m 1 ( 1 0 9 mmo 1 ) 1JQ%-, M&V 1 'l$fg|ft 

JR* 7. 9 g (3 5 mmo 1) 

Ig2 4- (3-->7;7x; + >» -3- [ [1- (t , Uv ? >-4-> f;I/) 

i - (try s>>- 4 --f tr^u y>- 4 07^ K3. 7 g 

(16. 5 mmo 1) s (3R) -3-7;/-4- (3->7;7x; + -» 7 
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f^vy;HXf/l' tggtf&4 g (1 2mmo 1 ) %y^no>^6 Om 
1WU hijxf;|/7;>5.95ml (42.7mmol)> ^>fMwl/A 

u *y^*3wnsit"rsas«^ h y 7** 

d»K*0. 1 (v/v) 7K<bT-fe b- h U ;W©«£*JiT»tHLfco 

JR» 1. 5 8 g (3. 1 7 mm 0 1 ) JR* 19% 

Ig3 4- (3-7$y;7x;^» -3 - [ [1- (tfU i^>-4 — f^) 

fife 

4- (3->7;7x;+-» - 3- [ [l- (t*y yy-i-4)V) -t°^ 

. 4 T ^ 7 ] ^f^V^i^f^L 5 8 g (3. 1 7 

mmol) ti^;-M.6ml*4N ^b3jc*tfrtr^*^V»« 1 8 m 

i«k -wmLtzo *tt*s*u **;-jmmi omiM7^-7 

AO. 5 g*flO*.-*HH*U »K*W*Lfco »&nyi:»«1Sf*«fi»3ml^ 
4 0 , CT?4B*HI*J*Lfco »«*«*U »&nfcRS4JJ**** Kx^i/gtt 

•J 7 Waft»*0. 1 (v/v) TKiT-fe h 'J /W©H^»HtT?» 

ttS U m®<»7 7 9 *> 3 5 C i (C J: «9 a»b£tt*#fc. 

JR* 594mg(0. 91 mmol) JR* 29% 
MS (ESI, m/z) 426 (MH+) 

3 7 8 
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H-NMR (DMS0-d6) 51.50-1.61 (2H, m), 1.70-1.90 (2H, m), 2.50-2.85 (3H. 

m), 3.15-3.30 (211, m), 4.00-4.20 (2H, m), 4.15-4.30 (2H, m), 4.40 (1H, 

m), 7. 20 (2H, d), 7. 30 (1H, d), 7. 41 (1H, s), 7. 42 (1H, d), 7. 53 (1H, t) 

, 8. 17 (1H, d), 8. 22 (2H, d), 9. 29 (2H, br), 9. 38 (2H, br). 

%mmz 0 5: 3- [4-75 VJ-2- [2- [4- (fc?D V 1 

Xmi 2-7*h7i K-3- [4-i/7S-2- [2- [4- (t*n';^> 

2-7-trh7i K-3 - [4-'>7y-2- (2-7;;iF+-» 7i-;l/] 
7^ U^SM^ i&®i&2. 5 g (7. 4mmo 1) ^^^f Wil/A7^fh K 
|Cjgj$U 4 - (t°D U y >- 1 5 6 g (8. 1 mmo 

1) . 1 - t Kn + ">^>Vh D7 7-M. 1 g (8. lmmo 1) s h'J^ 
7;H53mK 1 - ( 3 - ! J/ f-frT X J Ztu tVl/) - 3 frtfV 
4 ^ Fmi. 5 5 g (8. 1 mmo 1 ) ^X.^fir-Bfe^L^o 7^£g* 

iR» 1. 8 0 g (3. 6 8 mmo 1) JR$ 5 0% 

H-NMR (DMS0-d6) 51. 78 1 !. 90 (4H, m), 1.95 (3H, s), 3.30-3. 50 (4H, m), 
3.60-3.65 (3H, s), 3.70 (2H, dt), 4.30 (2H, t), 7.20 (1H, s), 7.41 (1H, 
d), 7. 55-7. 70 (4H, m), 7. 85 (2H, d), 8. 75 (1H, t), 9. 65 (1H, s). 

XU2 3- [4-7S VJ- 2- [2- [4- (tfn >J f J >- 1 -iifrtf-fr 

3 7 9 
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xr/-f;i/7;y] x-b* c s] 7x-;u] -2-**v-yatr*^K MJ7 

2-7-trh7* K-3- [4-->Ty-2- [2- [4- (t'p'J^>-l-* 

(3. 6 8mmo 1) y -;H m 1 £ 4 N&fcTk&fctfr^**-^ 2 Om 

1*. =MUWLtZo *jK»*L^ x^;-^2 0mlM7>^ 
Al. 0 g Lfco *»*a*L^ 6ifi3S«»2 0ml £flnx.s 

8 0°CT1. 5TOM«L/co *H*«*Lrfie»*lfc»H«**^^ Kr-> 

U hU7;u*aS^K*0. 1 (v/v) 7k<fc7-fe h U-H/©»^» 

JR& 3 4 5 mg (0. 5 9mmo 1) JRifc 16% 
MS (ESI, m/z) 467 (MH+) 

H-NMR (DMS0-d6) 51.75-1.95 (4H, m), 3.30-3.50 (4H, m), 3.72 (2H, dt), 4 
30 (2H, t), 4.25 (2H, s, >tYW) , 6.81 (1H, s, 7.35-7.50 ( 

2H. m), 7. 60 (2H, d), 7. 89 (2H, d), 8. 33 (1H, d), 8. 85 (1H, br), 9. 01 (2 
H, br), 9.27 (2H, br), 9.80 (1H, br, xy -;!/&) 

%mm2 0 6: 3 - [4-7 5-77-2- [2- [ [1- (fcTtf 4 -> T 
^'J^y-4-*M-;H 7 $7] 7i-)H -2-**7 

ISl 2-7-feh75 K-3- [4-5/77-2- [2- [ [1- (tf<;-77 
-4--T;l/) hXtJ^y-4-^;^x;P] 7 5 7] xb*«>] 7x-;U] 7? 

'J 7 h »J 7 p ft^S©^ 

3 8 0 
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K-3- [4-->7-/-2- (2-7i;xh + -» 7i-;H 
7^ ijfrflt/tji ^l.Og (2.9 4mmol)s 1 - (tTU f Jv- 4 ->T 
;u) tf^'J •?:/- 4 «Ktao. 7 9 g (3. 2 4 mmo IK h 'Jx 

?-;U7S >1. 6 4 m 1 f-;U*;UA7 ^ K4"it#U *C^kftT7o*h 
'J £o>J i?/*X*-tfA ^\+1t-7;U^P^X7 r - hi. 5 1 g (3.2 4 mm 

o i) jo*.fcik HTf-ftfltftLfc. »*se*«e®*Lx nzntzmmz* 

MJ7;M-p8*K£0. (v/v) 7Rt7-tr h— hll 

• 

JRS 3 6 0 m g (0. 7 3 mm o l ) W 2 5 % 

H-NMR (DMS0-d6) 51.50-1.70 (2H, m), 1.75-1.90 (2H, m), 1.95 (3H, s), 

2.50 (1H, m), 3.15-3.30 (2H, m), 3.42 (2H, dt), 3.65 (3H, s), 4.10-4. 22 

(4H, m), 7.15-7.21 (3H, m), 7.44 (1H, d), 7.58 (1H, s), 7.68 (1H, d), 
8.09 (1H, t), 8.21 (2H, d), 9. 65 (1H, s) 

Ig2 3- [4-T i'JJ-2- [2- [ [1- (£ U 4 

2-7-feh7^ K-3- [4-v/7y-2- [2- [ [1- (fc?'Jv?>-4- 
fcT^U y>- 4 7 5/] xh+s/] 7x— 7*U;Hfc 
/fvU b'J7;M-o|^& 3 6 Omg (0. 7 3mmo 1) ix^y-;l/0. 5 
m 1 £4 N Oral^ lWL/: 0 

a*U x^y-;U5ml £$®7>*-9A0. 2 1 g «rftl^SST-lftjK» L 

tz 0 mnz%4k Lxn^nttmrn^ e 1 o m 1 % o °c-ei. 5 

3 8 1 
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tvmtzo. i (v/v) 7K<t7-fe h- h v jHDm&mmvfetou 

JR* 2 0 5mg (0. 3 Ommo l) W 4 1% 
MS (BSI, m/2) 454 (MH+) 

H-NMR (DMSO-d6) (51.50-1.70 (2H. m), 1.80-1.95 (2H, m), 2.60 (1H, m), 
3.18-3.30 (2H, m), 3.43-3.60 (2H.m), 4.10-4.30 (4H, n), 6.80 (1H, s, .x 
j-jlft), 7.18 (2H, d), 7.35-7.48 (2H, m), 8.22 (2H, d), 8.34 (1H, d) 
9.15 (2H, br), 9.30 (2H, br). 9.80 (1H, br, x.J -)VW). 

mMM2 0 7 : N- [2- (3 -7 5 *JJ7 x J "4- (4-^ 

Ifl 1 4- (4 -^ h^-->^<>V*-r ;U) §Se&#BM f-/U©£(fc 

ifrfbT/l/S-tfAfc 1 g (1 6mmo 1) . ff^^/Ht^^xxf^ 
^p^-f K2, 4 g (1 2mmo 1) ^^dd>^>1 5ml*. *KfcTft# 
U *C^7-7-;W. 0 g (9. 3mmo 1) £JjQX.fco :» ^SI* 

JR» 6 1 Omg (2. 3mmo 1) JR$ 2 5% 

H-NMR (CDC 13) 6 3.90 (3H, s), 3.98 (3H, s), 6.89 (2H, d), 7.79 (2H, d), 
7. 81 (2H, d), 8. 14 (2H, d) 



3 8 2 
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4 - (4 -y \>*i/KyV4 )V) £H#$M^;U6 1 Omg (2. 3mmo 1) 
W;-;l/4 0ml U 1 &&m\l1- h »J 7 6 m l = 

JRS 3 1 3mg (1. 2 2mmo 1) 5 3% 

H-NMR (DMS0-d6) 6 3. 88 (3H, s), 7. 11 (2H, d), 7. 78 (2H, d), 7. 78 (2H, d) 
, 8.09 (2H, d). 

IS 3 N- [2- (3-7^;7x; + -» x^;U] - 4- (4-^ 

4- (4-y h + i/^yVW/U) £H#$?1 5 Omg (0. 5 9mmo 1) > 3 
- (2-7;;xF + -» 1 2 8mg (0. 6 4mmo IK 

l-hFn4->^>'/h'J77-/l/8 7mg (0. 64mmol)> hU^f-^T 
;>UmK 1 - (3— ?>f7l>7 ^ J 7* tVU) - 3 -:&7-/Urt/M$5M ^ 
KJSW&l 2 3mg (0. 6 4mmo 1) ^^^dd^^^-WUco 

» 4 N ^bk***tT^*+-^> 1 0ml*. i^-Mml «rJo^.— Sft 
«#Lfco »«E*S*L> »>^-^A0. 2 g. x*y-;n Omim 

ft«£0. (v/v) 7X<tT-feh-h';;i/©M^«T^ti}U 

iRfi 1 0 3mg (0. 1 9mmo 1) JR$ 3 2 % 
MS (ESI, m/z) 418 (MH+) 

H-NMR (DMS0-d6) <5 3. 70 (2H, dt), 3. 85 (3H, s), 4. 25 (2H, t), 7. 10 (2H, 

3 8 3 



WO 98/31661 PCT/JP98/00176 
d), 7.30-7.43 (3H, m), 7.54 (1H, t), 7.76 (2H. d), 7.76 (2H. d), 8.01 

(2H, d), 8. 95 (1H, Q, 9. 10 (2H, br), 9. 30 (2H, br). 



H»J2 0 8 : (2 S) -2- ( 4 - 77 1- )W<* << )VKy VJfrT I 7 ) 

-4 - (3-7^;7x;4-» yf-«if-;i/ h u 7 ju* o@^j&©&/& 

(2S) - 2-t-7'h+v'^;i/-t:-;i'7;;-4 - (3 7 x7*7) 
7f7i/$K7 7;i/ (HJ60!|9l<z>lg l ©4fc&^) s 4 - 77 ^;i/#;U/<*-f;i/£ 
m#S?^Iii|54<hLT^Sfe|flJ9l©XlI2 < i:|t|1i{cLT^c (2 S) - 2- (4 --7 
^f-;u#;^<*^;^>7V;t/7$ 7) - 4- (3 --77/ 7x/*7) 7f-;u 
i'O^I/^W] 1 (7)1*16 i|WI^(cMSLTM^^^/Co 
MS (ESI, m/z) 441 (MH+) 

H-NMR (DMS0-d6) 6 1.20 (3H, t), 2.25 (2H, m), 2.83 (3H, s), 3.00 (3H, 
s), 4.10-4.30 (4H, m), 4.70 (1H, m), 7.30 (1H, d), 7.35 (1H, s), 7.37 
(1H, d), 7.50 (2H, d), 7.51 (1H, t), 7.92 (2H, d), 8.92 (1H, d), 9.05 
(2H, br), 9.30 (2H, br). 

MMM2. 0 9: (2 S) - 2- ( 4 -7 ^ 77 ^77W )VT I 7) - 4 - (3- 
7^777x7*7) 7f7l#xf-;l/ ~ h >J 7 A,* n^I?&©£j& 

(2S) -2- (4-777^77*^^7^7) -4- (3-7777x7 + 
7) 7?7l^7 7;U (^8fe0|91©Ig 2 ©ffc£45fl ^»Jl©X@6<b[5l^ 

MS (ESI, m/z) 412 (MH+) 

H-NMR (DMS0-d6) 5 1. 20 (3H, t), 2. 22-2. 40 (2H, m), 4. 10-4. 30 (4H, m), 

4.70 (1H, m), 7.31 (1H, d), 7.37 (1H, s), 7.39 (1H, d), 7.53 (1H, t), 

3 8 4 
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7.92 (2H, d), 8.07 (2H, d), 9.12 (1H, d), 9.20 (2H, br), 9.28 (2H, br), 



9.33 (2H, br), 9.43 (2H, br). 

HJfe^I2 10: (2 S) - 2- (4 -tjJW<*4 A/*>y*/4 At7 I J) - 4- 
MS (ESI, m/z) 385 (MHO 

H-NMR (DMS0-d6) 6 2.20-2.40 (2H, m), 4.20 (2H,m), 4.65 (1H, m), 7.26- 
7.40 (3H, m), 7.51 (1H, br), 7.52 (1H, t), 7.95 (4H, s), 8.10 (1H, br), 
8.87 (1H, d), 9.06 (2H, br), 9.29 (2H, br). 

IM2 11:4- (3-7$ ^7iy+-» - 3- (3R) - [4- (b'P 

ami 4 - ( 1 - tr o u jvx-ji) 

fU7^;H? ; e;^f;i/xxf/i/ K2 9. 0 g (0. 1 4 6 mo 1) > tr 

n«;^>l4. 2 g (2 0 Ommo 1) > h V xf-;P7 S > 2 1. 0 g (2 0 8mm 
ol) ^^7po^>3 5 0mlib"eR^$t> S&KJ^&JIL 4 - (1 - 

29. 0 g&ikWtik-t- h'J^A12. 0 gt7K7 OmK /tJ-frl OmK f F 
5t KD77>7 OmlOS^^T'jtaTK^iSL, »^7«***«*Lfc, 

in ^»*to^y^ppy ^ ursftjctifeoTiaau aa-fb 

JRS 2 3. 7 g ( 1 0 8 mm o 1 ) 

3 8 5 
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1 H — NMR (DMS0-d6) 6 : 1. 75-1. 90 (4H, m), 3. 30-3. 50 (4H, m), 7. 62 (2H, 

d), 7. 99 (2H, d), 13. 14 (1H, br) 



1M2 4- (3->7;7x;+«» - 3- (3R) - [4- (h*n'J^>- 

(3R) -3-7;;-4- (3-->7y7xy+-» zri-jvm. ^yvfrx- 

xrjvimt& mmms 2<DXM2o4k&®) ug (ummoi), 1 - t 

Ko + ->^>7h VTV-fr (#7)0 7 0 3 mg (5. 2mmo 1) x l-(3- 
^ f-;WT ^ J-tu tVl/) - 3 -xf-^l/jfr^MW i KttEHft 9 9 7 m g (5. 2 
mmol)> h U x^;l/7 ^ > 5 2 6 m g (5. 2 mm o 1 ) > 4 - ( 1 - tf p U 
£,E#8U. Hg (5. 2mmo 1) ^^^DD^^-Bfei 

JR* 1. 8 2 g (3. 5 6mmo 1 ) TO 6 9% 

1H -NMR (CDC1 3)5: 1.85-2.05 (4H, m), 2.80-3.00 (2H,m), 3.35 (2H, 
t), 3.65 (2H, t) ,4.10 -4.25 (2H, m) ,4.85 (lH.m), 5.20 (2H, s), 7.10 
(1H, s), 7.12 (lH,d), 7.24-7.40 (7H,m), 7.54 (2H, d), 7.76 (2H, d) 

IS 3 4- (3-7;y;7x;+-» -3- (3R) - [4- iMWJy 

4- (3->7;7x^>» -3- (3R) - [4- (hTn »J 2>>- 1 

W^f;l/7U] K>y^/xxfM. 8 2 g (3. 5 6m 

mol) ix^r ; 3 m 1 * 4 N*ft**^tt5 y**t 2 0^ 
#L/c<> ^^@*LT^t>n/ , ca»{Cx.^y-^2 0mK »7^ 

3 8 6 
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a (7^-7iu^3 0%) i. o gzijax-T-vimwuzo mm^^L 

M#^ti7 h ^?7 ^-ictfU HJ7;M-n@fc&£0. 1 %£W^£ (v/v) 

Jfc* 9 1 3mg (1. 6 5mmo 1) JR$ 4 6% 
MS (ESI, m/2) 439 (MHO 

1H — NMR (DMSO -d6) 5 : 1.70-1.90 (4H, m). 2.75 (2H,d), 3.35 (2H, t), 
3.50 (2H, t), 4.05-4.30 (2H, m), 4.70 (1H, m) ,7.32-7.43 (3H, m), 7.54 
(1H, t), 7.60 (2H, d), 7.88 (2H, d), 8.64 (1H, d), 9.10 (2H, br), 9.28 
(2H, br) 



$mW2 12:4- (3-Ti v?/7xy+» -3 - (3R) - (4-v^f- 
4- (3-^7;7x^-» - (3R) - 3- (4 -*J* JW<*<< Jl 

-ov^juris) -f^mi ^ y : Jjix.x7-fr (mmsm 5 6 ©in 2 ©4b£ 

W) 1. 8 7 g (3. 9 8 mmo 1 ) . x-9 J -A/ 3 m 1 £ 4 Nteitfotttt? & 
mK W»T>*-f A (T>*-7tLT«S3 0 %) 1. 1 g^*0^T-« 

&fifetil 2 1 1 ©IS 3 ©»«<!: EM3fcfc LT^b&^fcfifco 

JR* 8 9 5 mg (1.6 lmmol) JR^ 4 1% 

3 8 7 
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MS (ESI, m/z) 441 (MHO 

1H — NMR (DMSO -d6) 6 : 1. 15 (3H, t), 2.80 (2H, d), 2.90 (3H, s), 3.00 
(3H, s), 4.10 (2H, q), 4.00-4.25 (2H.m), 4.70 (1H, in), 7.30 -7.40 (3H 
, m), 7.50 (2H, d), 7.54 (1H, t), 7.87 (2H, d), 8.65 (1H, d), 9.04 (2H, 
br). 9.27 (2H,br) 

mmm2 13 : 3- [4-7^;-2-.[2- [4- cn. n-^^w? 

1*11 [2- (5-^7y-2-3-F7xy+-» xf;l/] fiJW<5.>m 
t -yf;i/xxf;i/(DM 

3 -t Kp + '>-4-3-K^>V- h'J/l/ 9©I5g2©jt£fc) > 

t-7f-4/ (2-^001^) #;U/<T-h (/«£&\ t-7f7l/ (2-^oo 
x^yl/) *^/<7- K±2-^nDiW; y&ffl&Zm^TfmM 1 Mi 

1H —NMR (CDC1 3) 5 : 1.45 (9H, s), 3.62 (2H, dt), 4.10 (2H, t), 5.05 
(1H, br), 6.96-7.06 (2H, m), 7.90 (1H, d) 

XB2 2-74?^ K-3- [2- (2 - t -7 h + i/rt/MSx/UT = J -x 
h*-» -4-2/77 7 xx;U] 7?UA# yf;l/iXf^l/©M 

[2- (5-->ry-2-3- K7x/ + » x^;i/] #;i"^>® t-7 

f-;l/xxf-/n 5. 3 g (39. 5mmolK 2 5 K7£ U A#y f-;Ux 

X 7^1/9. 0 5 g (6 3. 2mmo 1) > h 'JiW; >1 1ml (7 9mmo 1) 

3 8 8 
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f|$ft'<5S»>A (II) 1.3g s MJX (2-^5 L ;U7x-^) t^7>( >7. 3 0 

g ( 2 4. 0 mm o 1 ) £7-tr h- h U ;H 5 0 m 1 4»— 8Ht#Lfco 

iRg 10. 2 3 g (25. 4mmo 1) JR$ 6 4% 

1H — NMR (DMSO -d6) 6 : 1.38 (9H, s), 1.95 (3H, s), 3.35 (2H, dt), 
3.70 (3H, s), 4.10 (2H, t), 7.03 (1H, t), 7.20 (1H, s), 7.43 (1H, d), 

7.55 (1H, s), 7.68 (1H, d), 9.65 (1H, s) 

If§3 2-7-t?? ;K-3 - [2- (2-7Uih + i/) -4->7;7x 

2-7-tr^^ K-3- [2- (2- t-7'K->AMC-;l/7 5 ;-xh + -> 
) - 4 - ->77 7 x-;l/] 7^U;WK y f/UXfM. 7.5 g (19. 2mmo 
1) ^ir^yz Oml^Mtl^U -ec^4N «MbK**^W«^ 

JRft 4. 3 8 g (12. 9mmo 1) JR$ 6 7% 

1H —NMR (DMSO -d6) 5 : 1.95 (3H, s), 3.25 (2H,dt), 3.70 (3H, s), 4.30 
(2H, t), 7.28 (1H, s), 7.48 (1H, d), 7.62 (1H, s), 7.70 (1H, d), 8.20 
(3H.br), 9. 75 (1H, s) 

IS 4 4 - (N, N — i?J J-JIT zi?y.) £M#g? mm<D&i8L 

4- (N, N-iS/3-)U7iV/) xf;l/XXf;l/ (HJfe^7(DI 

gl©fc£4&3) £6N lg^-e6NfF H mW^L/c^ &&£S£L^JStt&$l 

3 8 9 
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£»fc 0 1H -NMR (DMSO -d6) 6 : 2.95 (3H, s), 3.25 (3H, s), 7.75 (2H. 

d), 8. 15 (2H, d), 9. 25 (1H, br), 9. 50 (1H, br) 

IS 5 2-Tt?i K-3- [4-f7/-2- [2- [4- (N, N-77 
*)VTl : JJ) *yV4fc7ZJl xh^>>] 7x-;u] 7?U« 7f7Ui 
x r h 'J 7 o 

2-7-tr^^ K-3 - [2- (2-7^ih + -» -4->7;7x-;V] 
7 7 U « /• ^;UJ.Xx;W i&B£&3. 5 4 g ( 1 0. 4 mm o 1 ) % 4 — (N, 
N-v^^W^ 77) W.62g (11.5mmol), 5M 7 

7d t;l/if;V7 ^>3.5ml ( 1 9. 6 mmp 1 K 7*d^- h U h'o »J 77 * 
7.^-7 A ^\^yj^vt>7,y 7 - h6. 1 9 g (13.3mmol) 

»if-;ut?«ltbShx 1 N Miti- h U 7 A. *&*a*ttfcla?ft* U *&7kflfc$?^ 

7 ate* l^o lt© e>*iA:aa«s*jS»fiiajas«# ? * v h 

7? 7 4 -iCT. 2 1 1 ©M 3 ©ffl$!ii|5l^tc LT38Bfl:£4»*»fco- 
JRS 1. 0 g (1. 7 3 mm o 1 ) W 1 7 % 

1H —NMR (DMSO -d6) <5 : 1. 95 (3H, s), 2.98 (3H, s), 3.22 (3H, s), 3.65 
(3H,s), 3.70 (2H,dt), 4.30 (2H, t), 7.21 (1H, s), 7.44 (lH. d), 7.62 - 
7.74 (4H,m), 8.03 (2H, d), 8.88 (1H, t), 8.96 (1H, s), 9.35 (1H, s), 
9.67 (1H, s) 

IS 6 3- [4-7*7/-2- [2- [4- (N, N-'Stf-frTZ'SJ) 

2-7*7^ K-3- [4-777-2- [2- [4- (N, N- -7**71/7 

3 9 0 
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iv;) iyv<( )\/Ti ;] x.b**>] 7x-^] t^U;uk /f^x^f^ 

h »J 7;M-nft&i&l. 0 g (1. 7 3mmo 1) > x^^-M. 0ml£4N 

2 0 m 1 *T*£fis 2 Bfig«#Lfco iffl»«:»*LT 
tibtL/c^»{Ci^/-;l/2 Om K #c$?7>*-?A5 1 Omgai M 
ST' 9 B^MftUco &E£®£U »&n^»SM»K 6 N&St 3 0ml 
8 OWL 5#Rg«#Lfco i6«*S±LT»&ny!:»9«l*jK«Wa*#^o 

7^77>f -{cr. njfetfij 2 1 1 ®ig 3 (Dm§ntmmz LT&mit&yazn 

tZo 

jRft 3 9 7 mg (0. 5 9mmo 1) M 34% 
MS (ESI, m/z) 440CMHO 

1H -NMR (DMSO -<J6) 5 : 2. 95 (3H, s), 3.25 (3H, s), 3.75 (2H, dt), 4.35 
(2H, t), 4.20 (2H, s, keto form), 6.80 (1H, s, enol form), 7.38-7.48 ( 
2H, m), 7.69 (2H, d), 8.04 (2H, d), 8.33 (1H, &), 8.95-9.40 (7H, m), 9. 
80 (1H, br, enol form) 

mm 2 1 4 : N- [2- .(3-7$ ^7x^-» xf-;l/] - 4- [ (4, 
5 --7k Kp-IH-'T )V> TiJ] *>X7i K HMJ 

2-4 I ?W y?*yZ. 3 2 g (32. 5mmo 1) s 7 A^U -f?— 

V 2%Whl 5 Omg (1. 0 3mmo 1 ) s Wicf- h 7 5 0 mg£?K 

JRS 1. 4 7 g (9. 8 1 mm o 1 ) 3 0 % 

3 9 1 
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1H — NMR (DMSO -d6) <5 :3.85 (4H, s), 10.35 (1H, br) 



Ig2 4- [(4, 5 - y t Ko - 1 H-^f ; ^'/-^- 2 - ^f;l/) 7 ; ;] 

4-Tiy$ISS x^;l/9 9 lmg (6. Ommo 1) ^ -f V-2 
0 g (6. 6 6mmo 1K 5 >l. 3 5 g (13. 3m 

mo 1) <£-7-fe hx h >J;l/3 0 m 1 fyT—Wja^Mffi. Lfz 0 7§J&£@£LTi#S> 
tt3£S4fc£ft»xf-;l/-etttilU IN 7»fc^ h 'J ISBtfEtt*T«5* 

«J*»A:o " 

iftft 8 6 m g (0. 2 5 mm o 1 ) JR* 4 % 

1H —NMR (CD 3 0D) 8 : 1,40 (3H, t), 3.80 (4H, s), 4.38 (2H, q), 7.38 
(2H, d), 8. 10 (2H, d) 

131 3 N- [2 - (3->7;7x;*«» xfA'] -4 - [ (4, 5-5> 
tFD-lH-^;^/-;l/-2-^;W 7^y] <>X7; K HJ7/M-P 

4- [ (4, Kp- lH--f ^^/-^-2->f;U) 7^y] 

& xfyl/xxf;!' MJ7/M-pffl®&8 Omg (0. 2 3mmo 1) £6N 
t£il flml*5»WU - [(4, 5-^hKP- 

4- [ (4, 5-*k Kp- 1 H--T * *V-;U- 2 -- Ol/) TIJ'] £M#& 
1 H —NMR (DMSO -d6) <5 : 3. 70 (4H, s), 7. 40 (2H, d), 8. 00 (2H, 



WO 98/31661 

d), 8.60 (2H, s) 



PCT/JP98/00176 



mbtltz* ^iKV»ttHtt^*»C % ! J/ *JV*frJ*T ;K2mU 3-(2-7 
;yxh^-» Kyv- h (UttM l oii3©ft^ft h-nmr 

(DMSO -d6) 53.20 (2H, t), 4.25 (2H, t), 7.34 (1H, d), 7.46 (1H, d), 
7.47 (1H, s), 7.54 (1H, t), 8.09 (3H, br) ) 5 0 mg (0. 2 5 mmo 1 ) % 

1 -fc KP*v"<^/h'J7 , /-;P (#7K) 3 4mg (0. 2 5 mmo 1) > 1- 

y^PhVl/) -3-xf-;l/*4/#^-f ^ K£ffi*£4 8mg 
(0. 2 5 mm o 1 ) > MJ iV25mg (0. 2 5 mm o 1 ) £jtax.T^ 

fii?-ft»» Lfco »tt*«BEII4 U ^SMic 1 N 7kl*Nb* h 'J * 

2 1 l©XB3®««iRIIIIcLT«jlft^»*»y5:o 
JR* 6 7 m g (0. 1 4 mm o 1 ) TO 6 1 % 

1H — NMR (DMSO -d6) <5 :3.65 (2H,dt), 3.70 (4H, s), 4.20 (2H, t), 7.30 

-7.52 (6H, m), 7.95 (2H, d), 8.50 (2H, s), 8.75 (1H, t) 

XmA N- [2 - (3-7;^;7x;+-» - 4- [ (4, 5- 

N- [2- (3-^7;7x^i/) x^;U] - 4- [ (4, 5- : Jt Kn- 

i H-'f * yv-fr- 2 --ou) 7 * y] ^yxr s k h y 7;M-nit»& 

6 6mg (0. 1 4mmo 1) <hx*/-;U0. 5ml£4N ttflak**^tf^* 
0ml4n?3Bfa«#U:o »jfc&®±Lx*>'-;H OmK l£®7 
>^A4 5mg*iO^.-HIBI!iflsL»jB!E*S*LA:o ^«iS»fiif»^ 
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JR* 5 8mg (0. 1 Ommo 1) JR$71% 
MS (ESI, mA) 367CMH+) 

1H — NMR (DMSO -d6) 5 :3.70 (2H, dt), 3.70 (4H, s), 4.20 (2H, O.7.30 
-7.42 (5H, m), 7.54 (1H, t),7.95 (2H, d), 8.60 (2H, s), 8.80 (1H, t), 
9. 19 (2H, br), 9. 30 (2H, br), 10. 90 (1H, s) 

nm\1 15:4- (3-7;^;7x^-» -3- (3R) - [4- (N, 

Xgl 4- (3->7;7x;^» -3- (3R) - [4- (N, N-V/ 

(3R) -Z-t-7Y* t si])i>#-)\/TlJ -I- (3-^7;7x^-» 
<>^/l/XXf;l/ (MMmS2<DXm. 1 (Dit&Wl) 3. 7 g (9. Ommo 
1) *^+D->2 0ml tC^4N ^fc7k**^t?^**-9"> 

1 Oml^lM^MUX'UWLtZo m^2tijffifflffi, lt» an*: 

)IW:yyW^7U'20mK 4 — (N, N- ^ f-;l/T $ 5V) £ 
A#tt m&m. 2. 4 7 g (10. 8ml) , 1 - k Kn*i"*>7 Y U 77-^ 
1. 4 6 g (10. 8mmo 1 K 1 - (3-^f;l/7;;yok» - 
3 -xf;l/^^v?^f * K£IMfi2. 0 7 g ( 1 0. 8 mmo 1 ) N h U x^;U7 ^ 
^3. 7 6ml (2 7 mmo 1) fcjto*.. ga^-BfeliiftLfco RJEtfRtcftKif- 
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|R* 2. 0 g (3. 3 4 mm o 1 ) 3 7 % 

1H — NMR (DMSO -d6) «5 : 2. 85 (2H, d), 3.00 (3H, s), 3.25 (3H, s), 4.20 

(2H, m), 4.75 (1H, a), 5.10 (2H, s), 7.28-7.52 (9H, m), 7.70 (2H, d), 

8.02 (2H, d), 8.82 (1H, d), 9.06 (1H. br), 9.39 (1H, br) 

IS 2 4- (3-7;^;7i^^) -3- ( 3 R) - [4- (N, N-V 

4- (3 -->ry 7i;+-» -3- (3R) - [4- (n, n-s^^;u7 
* i?/) ^w^;i/7^y] 7f-;Hft >'J7;i/tDSSI5 l 8mg (o. 8 7 

mmo 1) ZM^Tmmz 1 1 ©IH3 iPHifc LT^b^^^Ufco 
JR£ 2 0 5mg (0. 3 2mmo 1) W3 7% 
MS (ESI; m/z) 412(MHO 

1H -NMR (DMSO -d6) 6 :2.75 (2H, d), 2.95 (3H, s), 3.25 (3H, s), 4.10 
-4.30 (2H, m), 4.70 (1H, m), 7.32-7.43 (3H, m), 7.54 (1H, t), 7.71 (2H, 
d), 8. 04 (2H, d), 8. 80 (1H, d), 9. 00 (1H, br), 9. 15 (2H, br), 9. 30 (2H, 
br), 9.35 (1H, br) 

$m&\2 1 6 : 3- (3R) - [N-^^>rt/-N - (i-7i^^W) 

r^y] -4 - (3-7^y7x;+^) y^u®? - h WWt&® 

Xmi 3- (3R) -Oi?JV7iJ-4- (3 ->7;7x;4-» ^JV 
(3R) - 3-7Sy-4 - (3-v'7y7xy^-» -ff-JV&L Kyi?)VX- 
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(3R) -3-7^7-4- (3-i/7;7x;+-» "/f^U® 
f/W:2 4 0mg (0.7 7mmol) ^^/-^I^U 
T;Uxt>'l 0 6mg (1. Ommo 1) . ?mit^7 J h U *f A 5 8 m 
g (0. 9 2mmo 1) a^fif-W^Lfco IN «K*i0^ry^y- 
A/£«BEB*LfcSU IN TK^b^-hU^A^ip^T^i^-effl^ &ft 

jRfi 1 9 6mg (0. 4 9mmo 1) ©6 4% 

1H — NMR (CDC1 3) 5 2.70 (2H, d), 3.45 (1H, m), 3.85 (2H, d), 4.00 
(2H, m), 5.15 (2H, s), 7.00-7.10 (2H, m), 7.20-7.40 (12H, m) 

1M2 3- (3R) - CN-^>^^-N- (4 -*/7 ) ^ 7iJ] 
-4 - (3->7;7x;+i/) -f^-)vm. ^y^;^xf/i/©M 

3- (3R) -Oi^;l/7^y-4- (3->7;7x^>') -ff-M®. ^ 
yy;l/XXf^l 9 Omg (0. 4 7mmo 1) s HJxf-/U7 5 >1 5 3mg£ 

'J K7 Omg (0. 4 7mmo 1) *jta*3*IW«l*Ufco IN m^ftl^m 

xf-;U-etttfj 0 . 1 NTk^tf" h U * A, &fD&&7}a?2fc8N 

AT^> M®* L^>> 'J O V h ^5 7 ^ - (IHfct*7l/-<MMf 

JRS 1 4 8mg (0. 2 8mmo 1) W5 9% 
1H —NMR (CDC1 3) 52.50-3.30 (2H, br), 3.70-4.80 (5H, br), 5.15 (2H, 
br), 6.80-7.70 (18H, br) 



3 9 6 
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IIS 3 3- (3R) - [N-"*y$>;l>-N- (4-7 5 5;;'^W) 

y] -4- (3-7^;7x;+'» 7f-;U3& lh'J7WDWi£0M 
3- (3R) - [N-Oyjl-N- U-i/7 J^yV^OV) 7U) -4 
- (3-->7;7x; + -» yf/l/i ^>^H7r;H7 8mg (0.3 8m 
m o 1 ) > j -;n m 1 *■ 4 N £{fc7k*££*r*-<5 v?**"* >5ml^T' 

( w /v) omijiaz.mmx'5B®imuzo mmz^zimm. 

niomi^4 ovx—mmwLtzo mmi^Ln^nfzmm^wmm. 

JR* 4 8mg (0. 0 7mmo 1) iR$18% 
MS (ESI, m/z) 474 (MH+) 

1H -NMR (DMSO -d6) 6 : 2. 60-3. 00 (2H, m), 3.80-4.70 ( 5H, m), 7.10- 
8. 00 (13H, m), 9. 10-9. 50 (8H, br) 

mmffl2 1 7 : N- [2- (3-7;^y7x;+'» xf;l/] -3- (E) - 

im N- [2- (3->7;7x;+-» -3- (E) - (4-? 

0 n 7 x x;u) 7 9 'J ;U7 $ 

3- (2-7i;xh^-» ^yV-hU;U i£$?£l 0 9mg (0. 5 5mm 
olK l-hhW/WhiJ7'/^(ftjO 8 5mg, (0. 5 5mmo 1) 

1 - ( 3 - ^;I/T 5 J 7°P tVlO - 3 -Af-A/rt^tfSM ^ K£IMS 1 0 5 

m g (0. 5 5 mm o IK h U x?-;U7 i>6 lmg (0. 6 mm o 1 K p - 9 

Po^kKl 0 Omg (0. 5 5mmo 1) ^^T|I«2 1 lOIIl hM 

3 9 7 
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JR» 1 7 Omg (0. 5 2mmo 1) iR$9 5% 

1H — NMR (CDCl 3) 53.80 (2H, dt). 4.15 (211, t), 6.05 (1H, br), 6.40 
(1H, d). 7.15 (1H, d), 7.16 (1H, s), 7.27 (1H, d), 7.32 = 7. 45 (5H, m), 
7.61 (1H, d) 

Ig2 N- [2- (3-7;^;7x; + i') if/P] -3- (E) - (4- 

^ n n 7 x-;i/) r * »; ^ K HJ 7 ^ Dgy$&©&ji£ 

N- [2- (3->7;7x;+-» -3- (E) - (4-?ou7 

x ^;l/) 7? U ;U7 5 F 1 6 5-mg (0. 5 2 mmo 1 ) Zm^TgMffl 1 ©1*1 
6 iB*lclTM<t£«*»fc 0 
JR» 1 0 8mg (0. 2 4 mmo 1) W4 6% 
MS (ESI, m/z) 344CMHO 

1H -NMR (DMSO -d6) 8 : 3. 60 (2H, dt), 4.15 (2H, t), 6.70 (1H, d), 
7.30-7.62 (9H, m), 8.40 (1H, t), 9.05 (2H, br), 9.30 (2H, br) 

mkM2 1 8 : N- [2- (3-7;^;7x;+"» xf7l/] -N-**JU- 
i-tuw^J fr-KyXTl K r-'J7;M-nB1&£©£j& 
^IJfe^l 1 5©Xg2cDSlJ±^tLT^^b^^li^o 
2 lmg (0. 0 5mmo 1) 
MS (ESI, m/z) 34KMH+) 

1H -NMR (DMSO -d6) 8 : 3. 00 (3H, br), 3.60-4.40 (4H, br), 7.20-8.10 
(10H, br), 9.30 (4H, br) 

m$mi 19:1- (4-7;^^/#) - (2R) -2 -[(3-75 ! J 

3 9 8 
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Xlll l-t-^h + ->*;^- (2R) -2-^ooyf;l/h , DiJ i?> 

(2R) - 2-t Ko*S/^f-A/-ep'j.yy5 0 Omg (5mmo IK : J 
- t -"/f-JWftMi — M. 1 g (5mmo IK MJif-^T^ > 5 0 0 m 
g (5mmo 1) ^^dp^^ ^-p-lfctt#Lfco E*6«£0. 5N 

^no^yz OmllcMLh'JiW; >7 6 Omg (7. 5mmo 
1) . / i/jWu^j K8 6 Omg (7. 5mmo 1) *Ot1fiPi, ^&T*5I$ 

i?^^;U*;UAT^ K5ml {CfctfUMfcyf-tf-M. 0 6 g (2 5mmo 1) * 

1R« 4 2 6 mg (1. .9 4mmo 1) JR^ 39% 
1H — NMR (CDC1 3) 6 1.50 (9H, s), 1.75 -2.05 (4H, m), 3.30-3.80 
(4H, m), 4.00 (1H, m) 

Xm2 l-t-yh + -/*;l/«- (2R) -2-[(3->'7;7x;^-» 

1 - t-:/b*'>#/l/i-;i/- (2R) - 2 - ^aP^Wo V v?>4 3 0 
mg (2mmo 1) ZV/f-frTS. K5ml fciWKU 3 - 1 Ko !/- 
HJ;U2 3 8 mg (2mmo 1) . a^brt U "7 A 5 0 Omg (3mmo 1) , 
»'J>)A4 1 4mg (3mmo 1) 9 0 °CT 3 BfSHKttLfco ft» 

3 9 9 
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jRtt 7 3mg (0. 2 4mmo 1 ) JR$ 12% 

1H — NMR (CDC1 3) 5 1.45 (911, s), 1.82 -2.08 (4H, m), 3.40 (2H, br), 
3.90 (1H, m), 4.18 (2H, br), 7.10-7.30 (3H, m), 7.35 (1H, t) 

113 1- (4->7^>7^) - (2R) -2-[(3-->7;7x; + 

l-t-7'h4 i ^;l/t-;l'- (2R) -2-[(3-i/7/7xy + i/) ;* 
A/\ h'P U i?V7 Omg (0. 2 3 mmo 1 ) £4 Nttfbk*££frS>**1f:>» 
«»C»«?L^fiT* 3 l*IBMW*L'fc 0 ^«ra±LTK t -7 h + ^M^W* 
©ffl£lifc«l&»fco 4-i/7/£H#$?3 8mg (0.25mmol)^^^ 
^A7; K3ml N-J f-A/*fr* U > 1 0 Omg (lmmo 1) > 

)DD||if;l/2 5mg (0. 2 3 mmo 1) WOtt'S^I^U 

JR* 6 9. 6mg (0. 2 lmmo 1) JR^ 9 1% 

1H -NMR (CDC1 3) 5 : 1.82-2. 22 (4H, m), 3.38-3.55 (2H, m), 4.10- 
4.63 (3H, m), 7.18-7.30 (3H, m), 7.39 (1H, t), 7.58 (2H, d), 7.73 (2H, 
d) 

±g4 1- (4-7$ yj<yV4)V) - (2R) -2-[(3-7^v>V7x 

1- (4 ->7M^/^) - (2R) -2-[(3-i/7;7x;+y) ^ 

en y s> > 6 9 m g (0. 2 1 mm o 1 ) *)&%BMt U 1 <DXB 

6 ^WiaOM^II^ 

4 0 0 
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JRS 2 2. 7mg (0. 0 3 8 mmo 1) JR$ 18% 
MS (ESI, m/z) 366 (MH+) 

1H -NMR. (DMSO -d6) 6 : 1.80-2.20 (4H, m),3.30 -3.55 (2H, m), 4.20- 
4.55 (3H, m), 7.36-7.58 (4H, m), 7.70 (2H, d), 7.89 (2H. d), 9.27-9.47 
(8H, m) 

nmm2 2 0 : N- [2- (3-7;^7x/ + -» - 6- (t*D 

IS1 5-7n^-2- (fc'p U 1 -4 AO f'J^XD^ 

2 -T S J - 5 -7 b? y i> > 4. 9 5 g (28Jmmol) 
4 0mllcMU v 5 ^ vyotVl/xf-^UT^ >9. 9 5m 1 (57. 2 mmo IK 
K 4-^dW>6. 1 5 g (2 8. 6mmo IK 4 - 5 7) 

fcf'J yvi 0 Omg (0.8 2mmol) »=WLfc a ^D0^>^ 
(±S« <!: left o T MS LeSMfiAio 8WJ*m5A^n7 

iRfi 2. 6 g (1 1. lmmo 1) JR$ 3 9 % 

1H-NMR (CDC1 3) 5: 1.91-2.05 (4H, m), 3.32-3.46 (4H, m), 6.22 (1H, d), 
7.44 (1H, dd), 8.12 (1H, d) 

IH 2 6- (fD'J^>-i-^;i/) -3f>g| ^;i/xxf;l/©M 

2- (t°o'J v?>-l-^;l/) t?y>>>2. 6g (11. lmmo 1) 

^y^fWAT; K3 OmllC&jiU 9ml (2 2 0 mmo 

1). hijif;l/7^3.0 6ml (2 2 mmo 1 ) > ffitt'<v (II) 

1 2 4mg (0. 5 mmo 1) % F'j7x-;l/7tX7-f >2. 1 g (1 1. 1 mmo 

4 0 1 
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4X* 1. 0 g (4. 8 5mmo 1) W 4 4% 

1H-NMR CCDCl 3) 5 1.94-2.07 (4H, m), 3.40-3.56 (4H, m), 3.82 (3H, s), 
6.29 (1H, d), 7.94 (1H, dd), 8.77 (1H, d) 



1*13 6- (troy yy- l ->f;i/) 

6- (fc°o>J^y-l--OU) ^nfyi >f;l/xxfyH.0g (4.8 5m 
mo 1) &Wft!ftl 0ml^*J»U4 0 0 CT-Bfejt#L/c 0 »«*S*L. $jg 

JR« 1. 0 g (4. 3 9mmo 1) JR$ 9 0 % 

X^4 N- [2- (3-7;v^;7x;+-» xf7U] - 6- (tfnU^> 

6- (t°o <; 1 -3^>^ 3 9 6 mg (1. 7 4mmo 1) £^ 

7op^>10mli:^gU F'JifyV7;>0. 8 6ml (6.18ramol), 
1 -t Kn+-X>»/h UT7*-;U3 0 6mg (2. 2 7mmo 1 ) > 1 - (3 - 
=f-)VT ;;t*d £;W) - 3 ^ K&Btt4 3 3 mg 

(2. 2 7mmo 1 K 3 - (2 -7Uxh^-» KyV- h U ^ 
4 4 9 mg (2. 2 7mmo 1) &ta>L£»THfe«#L;fco ^oo^^ft 

x^;-;Hml S»7>ti<)A6 6 lmg 

(8. 4 9mmo 1) ^*n^.-%it^L^o *HE«rS*LT©&nA:aa«j**^ 

4 0 2 
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-r-jctfu MJ7;M-offi&&0. S (v/v) 7k£7-t K- h 

JRS 4 3 Omg (0. 7 4mmo 1) JR$ 4 3% 
MS (ESI, m/z) 354CMH+) 

1 H-NMR (DMSO-d6) 6 : 1. 91-2. 05 (4H, m), 3. 44-3. 58 (4H, m), 3. 63 (2H, 
dt), 4.33 (2H, t). 6.80 (1H, d), 7.29-7.42 (3H, m), 7.54 (1H, dd), 8.12 
(1H, dd), 8.51 (1H, d), 8.73 (1H, t), 9.20 (2H, br), 9.29 (2H, br) 

2 2 1: (3R) - 4- ( 3 -T y 7 x 7 - 3- [4- [ (1 

(3R) -4- (3-7lv^;7x; + -» -3- [4- [ (fcT^y 4 

(JP 2 5 2 - 3) 1 Omg (0. 0 2mmo 1) ^;-;Hmli:S»$ 
■a:. xf;l/7t h ■< I hik^ig 1 0 m g (0. 0 8 mm o 1 ) „ h U ^JlT 
I >0. 5 m 1 (3. 3 mmo 1 ) ^T-BfcWLfCo »fiE*®±LT» 

^?d7F^77^h;WU M7/u*p»K£0. lK^tTS (v/v) 

jRfi 6 m g (0. 0 0 8 mm o 1 ) JRsfc 5 7 % 
MS (BSI, m/z) 480 (MH+) 

1 H-NMR (DMS0-d6) 5 : 1. 10-1. 35 (2H, m), 1.58-1.75 (2H, m), 1.82-1.97 

4 0 3 
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(1H, m), 2.23 (3H, s), 2.58 (2H, d), 2.70 (2H, d), 2.95-3.21 (2H. m), 

3. 62-3.92 (1H, m), 3.98-4.13 (2H, m), 4.24 (1H, dd), 4.68 (1H, ddt), 

7.27 (2H, d>, 7.32-7.43 (3H, m), 7.53 (1H, dd). 7.80 (2H, d), 8.47-8.65 

(2H, m). 9.05 (1H. br), 9.21 (2H, br), 9.27 (2H, br) 

mmM2 2 2: (3 R) - 4- ( 3 -7 5 VJ 7 x J - 3- [ [4- [>f 



ami 4 - u x j (hrn u v y-\-4)v> * =f-)V\ tm&®& 
fife 

4-v/Ty$lL#»15. 2 g (l 0 3mmo l) £ 4 &£&4bk*&&fcll& 
2 0 0 m K ^;-^5 0ml ©fcftKanx. 5 B P B im# Lfco »H 

»8KLf:, mbtltzmfc*^? J-frl 0 Om 1 LTtfnyv>> 
1 5. 0 g ( 2 1 1 mm o 1 ) £«fcC» U ^ > 1 0. 0 g ( 9 8. 8 mm o 1 ) 

<!: 2 B HKjSS-tirfco 6 4 0ml £;to;L 8 5 °CT? 4 mmK 

mts&tzo fm£%&& i mm® 5 0 m 1 *jp^. 3 0 #m#uc&, 

KU $ t>ic*7R2 0 m 1 TffifrLfco «BET«*LT<B14l:^**#A:o 
JR»7. 6 7 g (3 0. 1 mmo 1) W 2 9. 2% 
MS(ESI,m/z) 479 (MH+) 

1 H-NMR (DMS0-d6) 8 : 1. 78-1. 92 (2H, m), 1. 98-2. 12 (2H, m), 3. 23-3. 43 
(2H, m), 3. 58-3. 62(2H, m), 7. 78(2H, d), 8. 15(2H, d), 9. 18(1H, bs), 9. 45(1H, bs) 
13.4K1H, bs) 



4 0 4 
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XH2 (3R) -4- (3-7v^7i^i/) -3- [ [4- U x J 

(3R) - 3-t-^h*->*^#-^7$y-4- (3->7;7x; + «» 
•7>«'<>v^ (JP 2 5 2 - 1) 3. 5 2 g (8. 5 8mmo 1) £4££% 
^****tf»»if-;i4»«5 Omli:*»U SflT4B*|!Mt»Lfc 0 
9*LT^^n^?»n^H^yy^;l/*;l/AT^ K9 5 m 1 & fMl/yM/ 
K2 0 m 1 Ofi^SFHtC^Ls 4 - [>f S J- (h*o U 1 -4)V) 
£J&#tt mi. 7 4 g (6. 8 3 mm o 1 ) „ 7 h V X fa tf 
f^y ^x^-9Wt7WPt:7- h2. 7 1 g (5. 8 lmmo 1) ISlz&'J 
J Vfa ifjU^JVT i yi. 8 5 g (8. 2 6 mmo 1 ) L 

tz 0 mmm-fr 4oomi i m-&m&i- h »; ? a*** 2 0 0 m 1 t 

(v/v) 7kiT-feh-hU;l/©5l^^^mU IW©77^->3>^ 

*>»»3 5ml ix^y-;i/7ml^«$tf; 0 »flt&B*L"C£&ft 
ttSBft&x* y -4/ 2 0 m l IC»» U £t8?7 >*~7 A 6 2 0 m g (6. 5 9 
mmo l) %HaAJ&&X'BU&ZltiZo $ G»fc»H*S*LT^t»nA:M«9* 6 

jK*B^p^h^7 7^-«cftU 0. l%hU7;l/^ag^i?«r#W1-5 (v/v) 

TKir-fe h- h y /uom&mmvmto ttz 0 mm??? *> a u 

4N 4ft{b7K**^t?y^+1f>2 5ml£inx.X3 0^WL/c o 

U -ec:^2 5 m i o**in>Lafcefa»LT««^«i*»A:« 

JRS3 0 1 mg (0. 5 9 Ommo 1) W 6.9% 

4 0 5 
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MS(BSI.m/z) 438CMH+) 

1H-NMR (DMS0-d6) <5 : 1.80-1. 91 (2H, m), 2.02-2.11 (2H, m) ,2.73 (2H, d) 
3.35 (2H, t) , 3.57 (2H, d), 4.13 (1H, dd), 4.22 (1H, dd), 4.70 (1H, 
ddt), 7.34 (lH.d), 7.38 - 7.45 (2H, m), 7.53 (1H, dd), 7.74 (2H, d), 

8. 04 (2H, d), 8. 83(1H, d), 8. 93 (1H, bs). 9. 32 (2H, bs), 9. 34 (2H, bs), 

9. 38 (1H, bs), 12. 42 (1H, bs) 

mMM 2 2 3 : N- [ (1 R) - 2 - ( 3 -7 ^ V J 7 x J - 1 -OV 
;l/xf-;i/] - 4 - (fa »J Vy- 1 ^>X7 5 K h U 

XS1 N- [ (1 R) - 1 -^^-2-^00x^1/] >K t 

D-7x-;I/75->6. 0 1 g (3 6. 4 mmo 1) & h 'Jxfyl/7^5. 3 5 
g (53. 0 mm ol) „ f h7t 0ml fc^D'TK 5 0ml ©»tt»c 

5>- t-7*f-;l^ h7. 5 2 g (34.5mmol)« 

LT8S>nfcB#£THF 8 0ml * no^x^;l/3. 9 7 g 

(36. 6mmo 1) . vM Vfu fcf;Ux^;U7 $ >6. 4 7 g (50. lmmo 1) 
*J:Cf**ft*f*^" h 'J^A2. 1 2 g (5 6. 0 mmo 1) £ffl^T«7cLfco 
»V>T^ ^^x;l/7^x;l/^D^-f K4. 1 7 g (36. 4 mmo 1) > V7n 
h°;l/x^;U7^ V6. 4 7 g (50. lmmo 1) f-;l/*;UA7 5 K8 0 

m 1 LTKlt;$^fc, faictoMlti^nMim'J f- 

»?A8. 42g(199mmolK ^ ^;U*;l/A7 ^ Kl 2 Oml^ffllM 0 
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JRS8. 5 2 g ( 3 1. 6 mm o 1 ) W 8 6.8% 

1H-NMR (CDC1 3 ) 8 : 2. 82-2. 94 (2H, m), 3.45 (1H, dd), 3.6K1H. dd), 
4. 02-4. 20 (1H, m), 4. 85 (1H, d), 7. 15-7. 38 (5H, m) 



1*12 N- [ (1 R) - 1 -<>iS)l-2- (3->7;7x; + -» ifA/] 

N- [ (1R) -l-'<>^l/-2-^nDXf;H J]JW<i>& t 
M. 5 2 g (31. 6mmo 1) . fim**)?Al2. 1 g (8 7. 5mmo 1) 43<fc 
3 - i/T J 7 x J ~)V 5 g ( 4 1. 9 mm o 1 ) * ?Jl*Jl<A7 I K 1 2 0 

JR»5. 2 8 g (15. Ommo 1) ^ 4 7.5% 

1H-NMR (CDC1 3) 6 :1.42(9H,s), 2.95-3.02 (2H, m), 3.90 (2H, t), 4. 85 
(1H, d), 7.08-7.41 (9H, m) 

XH3 N- [ (1R) - 2- (3-7;^;7i; + -» -l-/^^Vxf 
AS] - 4 - (fcfo 'J S? >- 1 ^yX7 5 K h 'J 7;l/*nBE8MS 

N- [ (1R) -l-^>^;U-2- (3->7;7x;+>» xf-;U] 

t-7*f-/U6 3 Omg (1. 7 9mmo 1) 4 8S£toR*£- 

TO^^+ifvflfift iomi -emwu mm#*®fco 4 - ctro y y >- 1 

7 2 Omg (3. 2 8mmo IK 1- (3-S^f-/l/ 

7 ^ 70 h°;l/) - 3 -if-;l/*;U#y-C ^ K&It&l. 5 5 g (8. 0 9 mmo 1 ) 

1-t KD+^V'/h'J7V-M. 2 1 g (8. 9 5 mmo 1) fc^O'SM 77* 

n t°;Uxf-;l/7 $ VI. 4 8 g ( 1 1. 5 mmo 1 K 4 *A/T Uf'J-7> 

4 0 7 
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7k#^t;> ? ^-4 i -9->^2 0mlix^;-/l/2mlT6 BRaEfcStffco * 

1. 0 g (10. 6mmo 1) fcfa*. 4 BRBRfcStffco LT» &n^» 

B«9*ift»B^'nTh^7-f-lc#U 0. 1 % h 'J 7;M-pI*&£W*S (v 
/v) *iTHrh-hy^oa^j8«r^»lBU gW&®75*S/ a 

]R13 2 5mg (0. 5 5 6raraol) JR$ 31.1% 

1 H-NMR (DMS0-d6) 5 : 1. 75-1. 93 (4H, m), 2. 92-3. 15 (2H, ra), 3. 35 (2H, t) 
, 3.44 (2H, t), 4.05-4.12 (2H, m), 4.48-4.60 (1H, m), 7.18-7.55 (9H, m), 

7. 58 (2H, d), 7. 82 (2H, d), 8. 62 (1H, d), 9. 15 (2H, bs), 9. 27 (2H, bs) 

mmm2 2 4 : N- [ (IK) - 2- (3-7i^7x;^-» 

)Vx.f-)V] - 4 - (N, N- '7^ Ad KyXTlV h U 7;M" 

N- [ ( 1 R) - 1 -0-7;l/- 2 - (3->7;7x; + -» 
'<$ >m t -7f-;U6 3 Omg (1. 7 9mmo IK 4 — (N, N-S^f-ZI/ 

4 1 7 m g (0. 7 4 7 mm o 1 ) JRsp 4 1. 7 % 
1 H-NMR (DMS0-d6) 6 : 2.84 (3H, s), 3.00(3H, s), 2. 95-3. 10 (2H, m), 3.10- 
3.22C2H, m), 4. 50-4. 62(1H, m), 7. 18-7. 60(9H, m), 7. 46(2H, d), 7.82(2H, 
d), 8.62C1H. d), 9. 15(2H, bs), 9. 27(2H, bs) 



4 0 8 
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nmm2 2 5 : N- [2- (3-7;^;7x; + -» xf;l/] - 1 - (y ^ f- 
;U7 ^ y *7;i/*'x;u) t'^'J ^ >- 4 -#;u**i/7 ;F h U 7;M-D»ifti£ 



Xgl N— [2- (3->7y7x>^» xf-;U] -1- (iSMf-JUTiS 

# ;i>#x;i/) tf ^ 'J y - 4 - ti ->7; K©£fifc 

N- [2- (3->>7;7x;+v/) xf-yU] - £^ <J i> y- 4 
7S K (JP2 1 9-1) 4 3 Omg (1. 5 8mmo 1) 3SMWI/A7 
^ Kl. 6 m 1 \zmt&U h U x^;U7 5 M). 3 m 1 (2. 0 6 mm o 1 ) „ i?/ f- 
JlJjjW^JJlstu^J KO. 1 6ml (1. 7 4mmo 1) %0VX*tB?L, gMT 

)Rl2 0 6mg (0. 6 0mmol) 'jR$ 3 8% 

IS 2 N- [2- (3-7^ ^7x/ + >') xf;l/] -1- f-yl/^/l/ 

N- [2- (3-^7;7x; + '» x^;l/] - l - (i?y^-;U7^ Jii^S 
b'^'J ^^-4-*;l/*>->7^ K2 0 6mg (0. 6 Ommo 1) £4& 
fcmWtfl&^tiy*^ y 3 m 1 cM!# U * C^bk^^frx* J -JV 
3 m 1 ttMz-T-sLM.'V 1 B fa«#SU »£*SfiES£ LT»fcMfc*7 >*x 
7*10%£W**5 (w/v) y -;Wgf« 5 m 1 fc*#LT£fiT? 1 BRfflttft 

0. l%^W^-5 (v/v) , 7K<h7-t hx h i;;l/CDM^^T'^tHLs afi»D 

7^-> 3 C t iCcfc «9 % £gft£&£&fc„ 

4 0 9 
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iRfi 1 6 0 m g (0. 3 4 mm o 1 ) « 5 6 % 
MS (ESI, m/z) 362 (MH+) 

1H-NMR (DMSO-d6) 6 : 1.50 (2H, ddd), 1.65 (2H, dd), 2.30 (1H, tt), 2.65 

(2H, d), 2.70 (6H, s), 3.47 (2H, dd), 3.52 (2H, d), 4.08 (2H, t), 7.30 

(1H, d), 7:36 (1H, s), 7.38 (1H, d), 7.53 (1H, t), 8.09 (1H, t), 9.24 
(4H, d) 

mmw2 2 6 



^-3 















ffitt (pIC M ) 


(PT2) 




7.7, 


3.6 


5.9 


H«188©^^ 


8. 1 


3.4 


5.7 




8.4 


3.7 


6.0 


H^J193©^^ 


7.9 


3.4 


6.2 




7.5 


4.5 


5.9 



iau ^ mmmi 8 i©ft&$2m (3R) - 4- [5-7^7-2- 

(2-A;^>>-2-^yxf;l/) 7x^^] -3- [4- (k'D'J^V 

4 l 0 
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NHAc 




•2CFjC00H 



mmm 1 8 5 ©<b£#i 



o 




•2CF 3 C00H 



mmm 1 8 6 on^m 



NHAc 




•CFjCOOH 



mum 1 8 7 oit%® 
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O 




•CF,CO0H 



MWm 1 8 9 mt&fo 
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0 




•CFsCOOH 



mmm\ 9 1© or) -4- [5-75^-2- (2-*ju#*^-2-** 

yx^;iO 7i^v] -3- [4- (fQ'Jv^-i -a;u#-JU) "OV 
-ours;] HJ?n4-PStI§& 

NHAc 




9 1(D2-7-t?hT5 F-3- [4-7Sv^-2- [ (2R) -.3-* 

;u7t?**>ju-2- [4- (tfp"jS/>-i -*;u#-;u) 'O^^ts/] 

NHAc 




•CF>C0QH 



mm®] 9 1 <D 2 — 7-tr hT 5 K— 3 — [4-7Sv/-2- [ (2R) -3-* 

/U7t5*«>ju-2- [4- (tfn«JS/>-i -*;u*-ju) ^>7-fJl75;] 
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•2CF»CO0H 



HN NH 2 



1 9 2<7)2-7-tz hT= K-3- [4-7= v^- 2- [ (2R) -3-X 
h^v*;U7K-;U-2- [4- <e«*'J$?JU-4-7Mr»» ^I/^-OUT 5 /] 




2CF 3 C00H 



HN NH 2 



»0J1 9 202-7t K7 5 K-3 - [4-7 5 v> - 2- [ (2 R) -3-x 
h^v*;U7t?^;u-2- [4- (f^';v;u-4-^v) ^i/<;u75y ] 




^C0 2 H 




C0 2 H 



2CF»C0OH 



HN' NH 2 



mrnm 1 9 3 <dh^ 
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NHAc 




•CF>C00H 



HSE0IJ1 9 4 <D2— 7-fc K75 K-3- [4-7Sv/-2- [ (2S) -3- 
75;] ^PtH^tv] 7i=JH 7^'j;b»>^U h'J^J^PM 



NHAc 




•CFjCOOH 



£%0J1 9 4(75 2 -7-fe K75 K-3 - [4-7 5 v/- 2- [ (2S) -3- 

xh4v*;u^-ji/-2- [4- (tfn'J v>- 1 -7.;utK-;u) *>y-Ou 



o 




•CF jCOOH 



1 9 5 ©fb£^ 



416 
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mmm 1 9 1 nibs® 




mm 1 9 8 oik&fa 
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CH 3 




HjN NH 
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mm 2 o saxt&to 




HN"^ NH 2 
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HjN NH 



\ 
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0 




mmm2 2 o©<t:£#> 
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mm&n 2 1 nits® 




&mz 2 3®<t^i 
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mm. mm&. -iiw^Mfp (tia), < turtiiifti GfottiA^) m 

mmw^mmmmm cptca) ttzimmm^mmmnmrnm 
& (ptcr) m<DMmmmftmm%.vum^ wm-m^mm^it 
©to • femmt LT?i]ffl-e£:£o 



4 2 7 
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Z . 




(D 

t-%&, (D LteTiz, (2) fr±> (5) ©^•rn^wmm^fo 

CH 2 CH,- -N-S— CH 2 - 
I 

w 

(4) (5) 

C£(2K (3), (5) Wii. SI»1~607;^;H, 

2~4©^yU7K+->;L'7^;i'X7l/^-;i/*^L/. 55: (3) «k DXteD' 
^o'ftfr-^-iSS*; (1) *©Y£®I§££^U fc-j-^**^* 

2 ~ 1 0<D7J\/3*ri/i]J\/#-J\&. 0*^tfc 1 ~ 6 ©7-M^UX/U*- 

4 2 8 



X 
I 

-N-C- 
I H 

W 



(2) 
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->g, e< y 7 ^ y y e ^ y ^;M-+ ^ffcifc 7 ~ 

tf^l/b'^y S^M"*^ ^ffc6~8CDk°^y v^l/T/Mr;!^ #9li$t8 
~l l©f ^ ;t ^Mfc9~l 5©7;io*i/ 
*;i/t-;i/e^»jy;i/7;i/+^ h'o'j^t+i/S, ^^tfe 6 ~ 9 <D-f ^ 
yj^i/fo'jym^ $Stfc7~i 3 07;u=i4-'>^;u^-yueD 
y>»;M-*">g. 75-^ySs t Kn^i/S. ^ayygs ^yKU^feL 

<(ij^^i~5©7^+;us^$><f t»ti5o (2) tk X£W(i*t£ 

Ltf><5*; (2) (3) <D^?tlfr<DG®M(Dm&. Vti, tK*^ B 

;k y y*;u**~;K 7 x-;i/7-fe^;K * y ^-;U7 5 y 7-fef- 
;k +7 * y * * ;i/7-fef-;K ^ > K-^^-^K £ y y ytuvX- 

(4) ©#^»©i§&. vti. iisHt^>y^n, b&s 

^WLT^TfcJ;^2 *>7 7 -^W-;k 
TtJ-JK +7 ? y ^-^ = ;U7-ir^;K > h'-^^^^-.'k 7x-il/f 
^l~6CD7;^>x;i/^;i/S^1- 0 Lj&<5£ (5) otfitS©^ V 

L*<ic (2) ~ (5) o^tnfro&imvm&Kis^T, v^s&g^w 

4 2 9 
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tzm&vM&mt UTte, t^i^^uS^ ptfl£fc2~7©7;i/3*-;/*7;u 
fc/i^ a;l"*e-f 2 ~ 7 ©*y h b < li ^7;U*;i/*7;U/<* 

1 ~ 3 ©7;U3**>gTg&£ftT& ^t(C 1 — 8 ©7 /nd 

yyg. 7$ y*. R^i~6©^y*>u<(i^7;i/+;U7^ ys, 

4 - 6 ©7 'J -JUT i y pHJttfc 2 ~ 7 ©7^n4-'>^;b^-;U7 * J 

l ~ 3 ©7 s y TJU*jv&, 2 ~ 7 ©^y t> u < tts>7/Mr^7 
= y7;U4-;u«, po^N — i o©N-7;M^-N-7;i>3*^;i,;tf^;i/ 
7s;7;i'*A« > tWi^M-**/*, 7$y£Tg&$*iT&«u^£fi[ 
6~9©7^;ut°^u z?ju**i/& 8imm~ I 0©-f iyrmtxij 
5J;k**2/£, EHSftfc 8 ~~ 1 4©7;U3+'>^;^-^t°'<u y;i^-4->36 % 

h°o u : jm*i,m^ mmm 6~ 9 ©f ^ ;7^^fo >j ^i/**^ #t 

£&7~i 3©7;un+v/?!7;i/+:-;ut 0 D'j->yu^v^ j^^2~7©t 
Kd^s/^;1/+:^.;U7;u+;^ fcm&*~%®T)Uzi*i/ii}UX-)UT)U*r 
ju&. ^3H»3~7©t Kn+->*vMC-;U7;i^r-;i«s #Sfc!Bc4~8©7 

l 2©7'J-;U7^-^ ptHifcl-l 0©7;i/3^->S> -hoS. h 
^yjUytu/f-JUm. mmm~S®TJU*jUm. &3*§»4~1 0©7'J-;U 
x;l,*^;t/g N 5 — 1 2 ©7 U -JUTJUJ-jum, 5> ;W?.=.^ 

g> 7 ~ 1 ■ 0 ©>f S y T)U*)U\Z<^ it yii)UX-)Um, tX5 ^ >x 
ptlf^: 6 ~ 9 ©-f ^ /7;Mr;l/^7S?>^*-;^ 

;ux;u*^i;i/7 ^ y S> ptStfc 6 ~ 9 © fcM y i?jurju*Ji>m. 8 ~ 
l 2©^ ^ y7;M^txy i?)UT)»*)\&, M^6~9©txg ^f : >7 
&3g»8~l 2©-f = y 7;u^t°^ , J ^x>7;M^i>g. *'7- 

4 3 0 
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3~6©s>7-Mr;U7 i y x;i/*.=.;i/g N M2~4 0^7;i/W7^- 

l^jC (2) ~ (4) ©^-rn^owftso^jctt, $w*vii&©s; 

( 6 ) ©%$g£*To 

0 

R 1 -N-CH-C- 
R 3 R 2 

(6) 

U R 2 tokXM?* yf-^S. 7^;ua. 7;;^f;H, t 

^/u^f-/^s©i^"rn^**u r 3 tt**®T*>u<tteyy/us*^ 

to ) 

YttTiSOK (8), (9), (1 0) ifcti (1 1) (D^-ftlfrZm 
To 

-(CH 2 ) n -0- -(CH 2 ) n -S- ~CH 2 -CH 2 - 
(7) (8) ■ (9) 



•CH=CH— 

(10) (11) 



— ON— 
H 



(5$ ( 7 ) Rtf ( 8 ) n {* 1 ~ 3 ©l!&£^to ) 

Ztok&IM^ £fe*»l~6©7;^;uS. "afsmttzttTtf, (12- 

1), ( 1 2 - 2 K (12-3) ©l^-f tl*^^To 

4 3 1 
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O 

-CH 2 -C-R 4 




(12-1) 
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